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ON THE COMPASS PLANT. 
BY BENJAMIN ALVORD. 


INCE the publication of my paper on the compass plant, 
Silphium laciniatum (see page 12 of “ Proceedings of Ameri- 
can Association for Advancement of Science at Cambridge, Mass., 
in August, 1849”), I have made no communication concerning 
it to any scientific journal, constantly hoping that my army sta- 
tion would bring me where I could make more satisfactory ex- 
periments. In the meantime it has been made the topic of sev- 
eral papers (about fourteen in all) which will be enumerated at 
the end of this article. 

The St/phium laciniatum is a perennial plant of the order Com- 
posite; the first year it bears only radical leaves, the second year 
and after, it is a flowering herb with four or five leaves on the 
stem; very rough bristly throughout; leaves pinnately parted, 
petioled but clasping at the base. Root very thick. Flowers 
yellow. Found on rich prairies of the Mississippi valley from 
Minnesota to Texas, not found on the Pacific slope. Stem stout, 
trom three to five feet high; leaves ovate in general outline, from 
twelve to thirty inches long. 

It was first seen by me in the autumn of 1839, on the rich 
prairies near Fort Wayne in the north-eastern portion of the 
Cherokee nation, near the Arkansas line. I felt assured that its 
curious properties had not been made known to the scientific 
world, and after I had explored all those regions on horseback, 
and satisfied myself of the verity of the peculiarity, I made it 
known to the National Institute in Washington, the officers of 
the army having been requested by that enlightened Secretary of 
War, Joel R. Poinsett, to aid that society as opportunity should 
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offer. The first communication was dated August 9, 1842, when 
I delivered in person to the Secretary of the Institute, Francis 
Markoe, Jr.,a dried specimen of the plant. My second letter, 
published, like the first, in the Proceedings of the Institute, was 
dated January 25, 1843. 

My principal object now is to record the various experiments 
which have, from time to time and in different places, been made 
by me or under my direction, to demonstrate that the meridional 
position of the plane of the leaf is due to the action of light. 


Silphium laciniatum, or Compass Plant of the Western prairies. Radical leaf from 
twelve to thirty inches in height. 


The property is best exhibited in the radical leaf, which pre- 
sents its faces to the rising and setting sun. The flowering plant 
also exhibits the property, though imperfectly, but its leaves take 
a medium position between their normal and sy mmetrical arrange- 
ment in reference to the stalk, and the tendency to point toward 
the north. But I have been nota little surprised to find the 
figures of the plant, as given by A. W. B. (Professor A. W. Ben- 
net):in Mature, Feb. 1, 1877, and by Sir Joseph D. Hooker in the 
London Botanical Magazine for January, 1881, present not the 
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radical leaf, but the flowering plant. The reader of those jour- 
nals will look in vain at the drawings to comprehend the polarity 
of the plant. 

The experiments to which I refer were made on the radical 
leaves, which grow to the height of from one to two feet, and are 
strong and robust, and not easily disturbed by winds or other 
extraneous objects, and therefore the more useful as a guide on 
the prairies. 

These experiments have been made since my paper was read 
in 1849 to the American.Association. By them I became satis- 
fied that Dr. Gray was right, in 1849, in attributing the pecu- 
liarity to the action of light. 

ist.—I applied a very delicate galvanometer to the points of 
the leaves, so delicate that it should have detected the minutest 
quantity of magnetic or galvanic action, and no deflection was 
apparent. 

2d.—Powerful magnets did not appear to deflect the leaves. 

3d.—The plant was grown in a box, and after the leaves pre- 
sented their edges north and south, the box was turned ninety 
degrees, and in a few days the leaves were seen to struggle to 
get back to their former meridional position. 

4th—Neither J. W. Bailey, LL.D., professor of chemistry at 
West Point, nor Professor John Torrey, at Princeton, after careful 
analysis in 1842, could detect any traces of the magnetic oxide 
of iron in the plant, or iron in any shape. 

Mr. Edward Burgess, by request of Professor Asa Gray at 
Cambridge, about 1870, examined with a microscope the two sur- 
faces of the leaf of the S. /aciniatum, and found the structure of 
the epidermal tissue of the two surfaces to be similar, and also 
the number of stomata in each face to be about equal. Leaves 
generally turn toward the light, and the under surface in such 
cases is more “copiously furnished with stomata, or breathing 
pores as they are often inaccurately termed, which serve to pro- 
mote a diffusion of gases between the external air and the inter- 
cellular cavities within the tissue, and especially an abundant 
exhalation of aqueous vapor” (W. F. Whitney in AMERICAN 
Natura.ist for March, 1871). 

My theory is this: all leaves will turn their upper faces toward 
the light. But in the compass plant (I speak now of the radical 
leaf) the stem comes up vertically and stiffly from the root. 
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Compelled to move on a vertical axis, the leaf can have no upper 
and no lower face, and thus as they struggle toward the light 
they face the rising and the setting sun for a position of stable 
equilibrium. This is facilitated by the number of stomata on each 
face being equal. If the glare of mid-day should attract one 
face toward the south, with plane of the leaf east and west, it 
would be a position of unstable equilibrium. Some of the ob- 
servers have, in rare instances, found exceptions in which this 
last named posture of the leaf was found.’ But it could not 
remain long in that situation; once diverted, it would settle 
finally into the meridional position as that of stable equilibrium, 
This action of light in its full effect is of course best exhibited on 
the open prairies, where both faces would have the equal light of 
the sun during the day. 

But in the case of the plants grown by Dr. Gray in his botani- 
cal garden at Cambridge, they are near houses and trees, and not 
in a position assimilated to their native region on the prairies, 
Their failure to show the property was a fact stated by Dr. Gray 
in 1849 before the American Association when my paper was 
read, and it was the cause of his contradiction of the existence of 
the property in the edition of his “ Botany of the Northern U. S. 
for 1846.” Down to the present day these plants in his garden 
do not show the peculiarity, evidently because they do not, as on 
the prairies, have the equal light of the sun during the morning 
and the afternoon. 

Thus I was fully prepared to expect the result of the experi- 
ment by Stahl in Germany, referred to in the number for Febru- 
ary, 1882, of the American Fournal of Science. It was per- 
formed not on the Sz/phium laciniatum, but on the Lactuca scariola, 
and it is but just to Dr. George Engelmann, of St. Louis, to say, 
that he made known the existence of polarity in that plant in 
August, 1878, to the American Association at St. Louis, also in 
the number of the Gardeners’ Chronicle, London, for 26th Febru- 
ary, 1881. 

Stahl states that he “took two plants of the Lactuca scariola 
growing in pots and placed one where it would be exposed to 
direct sunlight from 1o until 3, and kept in the dark for the rest 


1T recommend to observers in Minnesota and Wisconsin to see if the exceptions, 
when the plant is east and west, are more numerous there than in Arkansas and 
Texas, where the sun at noon is higher than in more northern latitudes. The lower 
the sun at noon the greater the disturbing effect. 
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of the day; the other was placed so that from sunrise until 10 
o'clock, and from 3 o'clock until sunset, it was exposed to the 
sunlight, but from 10 to 3 was in the dark. In the first case the 
leaves did not assume a meridional position, but in the second 
they did. All this shows that the meridional position is produced 
by the sw when near the horizon.” 

To this can be added that Dr. Engelmann, in a letter to me of 
28th Feb., 1882, as also in his article in the Gardeners’ Chronicle, 
above mentioned, adds that observations with a microscope show 
that the number of stomata on the two faces is equal, thus 
“ showing a similar anatomical structure” to that of the Sz/phiam 
laciniatum, 

The compass plant shows its peculiarity best in mid-summer, 
when the plant is in full growth prior to the changes which the 
approach of autumn makes in most plants. It is also best shown 
in the little hollows on the prairies, where the radical leaves are 
somewhat sheltered from the winds, and where they will be seen 
all parallel to each other. There are also great varieties in the 
size and growth of the S. /aciniatum, both in the radical leaf and 
in the flowering plant. I have myself seen the polarity exhibited 
ina much more marked manner in some regions than in others. 
In this respect in Iowa it was never so apparent as on the prairies 
in Missouri, Arkansas and the Cherokee nation. 

And I was pleased to hear from Dr. Gray that Sir Joseph 
Hooker saw it in Southwestern Missouri, and in mid-summer. 
On reaching Boston in 1877, Dr. Gray says, that one of the 
first requests of that distinguished botanist was to be shown the 
compass plant, and Dr. Gray took him to that region. So that 
in the Botanical Magazine for January, 1881, he says: 

“TI have not been able to detect any orientation of the leaves 
in the Kew cultivated specimens, but these not being planted in 
a good exposure all round, are out of court as witnesses. On the 
other hand, when traveling on the prairies with Dr. Gray in 1877, 
J watched the position of the leaves of many hundred plants from 
the window of the railroad car, and after some time persuaded 
myself that the younger, more erect leaves especially, had their 
faces parallel approximately to the meridian line.” 

Dr. Gray in the same article (as quoted by Sir Joseph Hooker) 
says : “ But repeated observations upon the prairies with measure- 
ments by the compass! of directions assumed by hundreds of 


1In the remarks which followed my paper read in August, 1849, to the Am. 
Assoc. (see page 18 of Proceedings), Professor R. Morris said: ‘In surveying on 
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leaves, especially of the radical ones, have shown that as to prev- 
alent position, the popular belief has a certain foundation in fact,” 
I wish now to refer to the exceptions. Besides the fact above 
stated, that great differences are shown in the growth of the 
plant in different states and regions, it has repeatedly been 
reported to me that an east and west position of the leaf has 
been discovered. In 1843 letters to the National Institute made 
the statement that occasionally a leaf would be found east and 
west. Ina letter to me from St. Louis county, Mo., June roth, 
1866, from Mr. A. Fendler (a very careful painstaking botanist), 
he said: “ Of the thirty-four leaves examined on the hill, eleven 
were in the true meridian, oxe was due east and west, one was as 
much as 60° east, and but three deviating more than 25° from 
the true meridian. The ‘compass plant,’ although its leaves do 
not invariably point due north and south, is yet entitled to the 
name it bears, not only from observations made on the open 
prairies, but even from those made on the hills. For in the latter 
case I find that about one-third of the number of their leaves 
exactly coincide with the meridian, and more than another third 
is of so small an angle as 3°—10° from the true north.” 
Professor Gray, in the article in the Botanical Magazine above 
referred to, says: “ As to their orientation,” not only is this rather 
vague in the cultivated plant, but subject to one singular anom- 
aly. I have several times met with a leaf abruptly and perma- 
nently twisted te a right angle in the middle, so that while the 


the prairies for several years, I have observed that in running compass lines north 
and south, the edge of the leaf was seen, so that the plant was not at all conspicu- 
ous; but in running lines east and west, the whole plant was seen, and it was a very 
conspicuous object.” The Rev. Thomas Hill, LL.D., then president of Harvard 
Univ., in the number of American’ Fournal of Science for Nov., 1863, communicated 
the result of careful observations on the prairies near Chicago, with compass in 
hand, on the 8th of August. He appears to have examined the flowering plant, not 
the radical leaf, He speaks of twenty-nine plants which bore ninety-one leaves. 
He says the average of sixty-nine leaves was “about half a degree east of. the mer- 
idian,” and that twenty-five were less than 1°. If the flowering plant would give 
such results, the average of radical leaves would have been still more satisfactory. 
Ife has a paper on the same subject in AMERICAN NATURALIST for 1870, 

2 The word “ orientation” is, I find, used by some scientists to describe north and 
south position, but it is ambiguous, for the compass plant faces the west as much as 
the east. It was called, when I first saw it, the “ polar plant” by the officers of the 
army and the frontiersmen. But the name of “ compass plant’? is much better, as 
the other name might be mistaken as referring to some plant near the polar regions. 
if I use the word * polarity ”’ in this paper it is only in the sense of its tendency to 
assume the meridional position. 
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lobes of the basal half pointed say east and west, those of the 
apical half pointed north and south.” 

My explanation of the east and west position observed by Mr. 
Fendler is, that while under the action of light the situation of 
the leaf for a position of stable equilibrium, is to face the rising 
and setting sun, it might, under the glare of the mid-day sun 
have temporarily, as a position of unstable equilibrium, taken a 
posture east and west. This would be when the whole leaf faces 
toward the south. But the anomaly of “an abrupt torsion of 
90° in the middle of the blade” (again referred to by Dr. Gray in 
reference to Professor Farlow’s note on Stahl), is one for future 
observers to scan, who live near the plant on the prairies. If the 
basal half was not from any cause free to change its direction, the 
phenomenon would appear to be explained. 

Now as to other plants, reports, after my first communication 
to the National Institute in 1842, were received from the West 
by that society, stating that other plants on the prairies were 
found to possess the same peculiarity. My paper of August, 
1849, said: “ Proper observation and experiments may discover 
traces of some general law for these results.” We have men- 
tioned above the experiment on the Lactuca scariola. All| tends 
to confirm the idea that the polarity is due to the action of light. 

Besides that plant, Stahl names Afplopappus rubiginosus, Lac- 
tuca saligna, and Chrondrella juncea, and he “ believes that many 
other examples will be found, especially among the plants of dry 
and exposed regions,” 

I have now to add that observations made during the last 
twelve months on the Chinese arbor-vite, or Thuja orientalis, in 
this city (Washington), convince me that when raised in a hedge 
only three or four years old and three or four feet high, its 
broad leaves will face the rising and setting sun. In the court- 
yard of Professor C. V. Riley, corner of 13th and R streets, N. 
W., there are two such hedges of the plants; one running east 
and west, the other north and south. Both exhibited the prop- 
erty. In reference to the former hedge running east and west, if 
it might be supposed that the pointing north of the leaves well in 
view, might be due to the other leaves, except at the ends, being 
hidden from view, interlocked by the closeness of the hedge, I 
answer: look at the other hedge running north and south, and 
the verity of the meridional position of the leaves is there 
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also clearly apparent. Dr. J. G. Hunt, of Philadelphia, a distin. 
guished microscopist, examined some of the leaves of the Thuja 
orientalis which I sent him, and says, June 19, 1881, that “there 
is no structural difference in the two sides of the leaves on the 
plant.” It is only in the young plant three or four feet high that 
this is seen, for in the beautiful clumps of the Zhaja orientalis 
eight to twelve feet high, the leaves, all vertical, radiate in every 
direction from the trunk of the tree. 

A friend from Louisiana, the late Professor C. G. Forshey, 
wrote me that he had formed the same conclusion concerning 
this plant as to its meridional position under certain circum- 
stances. 

Mr. William Saunders, superintendent of the garden at the 
Agricultural Department in this city, informs me that the leaves 
of the Aucalyptus polyanthemus are vertical and have the number 
of stomata the same on both faces. But confined in a conserva- 
tory nothing is known of any tendency of the leaves to face the 
rising and setting sun, 

If it is asked why I was at an early date disposed to look to 
other agencies than light as possibly concerned in causing the 
peculiarity of the compass plant, I answer that I was fresh from 
the study of electro-magnetism. Read section 105 of Roget's 
Electro-magnetism on the electrical spiral coil (the “ Solenoid”), 
by which currents of electricity cause it to act when suspended 
on a vertical axis, like the magnet in pointing to the north. Read 
the treatises on vegetable physiology which speak of the spiral 
coils in the leaves of various plants, and “that one of the most 
remarkable properties of vegetable membrane is its power of 
allowing fluids to pass slowly through it, even though no visible 
pores or apertures can be detected in it.’ “The spiral filaments 
are found in leaf-stalks from which their spiral fibers can be un- 
coiled.” Thus if experiment and dissection of the compass 
plant could in any way favor the idea of such anatomical struc- 
ture, its polarity might be sought for in electric currents. To 
this day the best received theory of the magnetism of the earth 
is Ampere’s, that it is due to electric currents from west to east 
around the crust of the globe; and that a steel magnet is caused 
by electric currents transverse to its axis and permeating its 
entire length. 

But when one agency is sufficient to account for the phenome- 
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non, it is unnecessary to search for another. And this brings me 
to refer to the admirable drawing of the transverse section of the 
leaf, magnified 235 times, of Sidphinm laciniatum, given on page 
137 of Botany by C. E. Bessey, professor of botany in the Iowa 
Agricultural College. He says, “ Its chlorophyll-bearing paren- 
chyma is almost entirely arranged as palisade tissue, so that the 
upper and lower portions are almost exactly identical in struc- 
ture ;” on page 103 he says, “ there are in the true upper surface 
52,700 stomata per square inch, and on the under surface 57,300 
per square inch.” 

This magnifying of a section of the leaf is a dissection, and 
thus there is no cause to suppose the existence of any spiral 
ducts such as are above referred to. Professor Bessey, living in 
the prairie region has the best possible opportunities to observe 
the compass plant. He says, page 515: “Its large pinnately 
lobed leaves twist upon their petioles, so as to present one surface 
of the blade to the east and the other to the west, the two edges 
being upon the meridian.” This language applies to the leaves 
of the flowering plant, for in the growing of the radical leaf there 
is no cause for the twisting of the petiole in order that it may 
assume its meridional position. 

As to the history of the plant in Europe. The following is an 
extract from the article by Sir Joseph Hooker in the London 
Botanical Magazine for January, 1881, above quoted, which is 
preceded by a drawing of the flowering plant: 

“This noble plant was introduced into Europe in 1781 by 
Thouin and flowered for the first time in the Botanical Garden 
of Upsala in Sweden. It has been in cultivation in Europe ever 
since, though its name and fame as the compass plant of the 
prairies are of comparatively modern date, it having before that 
borne the popular names of turpentine plant and rosin weed, ex- 
cept among the hunters and settlers in the Western States. With 
regard to the history of its reputed properties as an indicator of 
the meridian by the position of its leaves, I am fortunate in hav- 
ing recourse to my friend Professor Asa Gray, now in England, 
who has most kindly furnished me the following very interesting 
account of this matter: 

“«The first announcement of the tendency of the leaves of the 
compass plant to direct their edges to the north and south, was 
made by General (then Lieutenant) Alvord of the U. S. Army, in 
the year 1842, and again in 1849, in communications to the Amer- 
ican Association for the Advancement of Science. But the fact 
appears to have long been familiar to the hunters who traversed 
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the prairies in which this plant abounds. The account was some- 
what discredited at the time by the observation that the plants 
cultivated in the Botanical Garden at Cambridge, U. S., did not 
distinctly exhibit this tendency.’”? 

Nature for Feb. 1, 1877, contains the first of a series of articles 
by “A. W. B.” on “ Remarkable Plants,” and begins with the 
compass plant as No. 1. It says: “Our illustration is taken 
partly from the plate in Jacquin’s ‘ Eclogz,’ the only good draw- 
ing of the plant published, assisted by comparison with dried 
specimens in the Kew Herbarium.” The full title? of Jacquin’s 
book, published in Latin in Vienna in, 1812, is, “ Selections of 
rare and little-known plants, described from living plants with col- 
ored illustrations.” Like the plant in Upsala, Sweden, in 1781, it 
was cultivat®d, but its true rarity, and its claims for interest and 
investigation, were quite unknown. 


If it is asked what remains for the observation of scientists in 
this connection, we answer, that besides the occasional torsion of 
go° referred to by Dr. Gray, and the exceptions to the rule in 
which the whole leaf is east and west, to which we have briefly 
alluded, we will add: the whole subject of the reason (the entire 
rationale) of leaves turning towards the light is worthy of more 
full experiment and elucidation. 


I had written the above sentence when I was pleased to see in 
the American Fournal of Science for March, 1882, a communica- 
tion by Dr. Asa Gray, stating the substance of a paper by Fran- 
cis Darwin, in Journal of the Linnzean Society, 1881, “On the 
power possessed by leaves of placing themselves at right angles 
to the direction of incident light.” Dr. Gray concludes his 
abstract by saying: “The experiments varied in many ways, and 
with arrangements to eliminate epinastic and hyponastic ten- 


1 Dr. Gray adds: The lines in ‘ Evangeline’ weré inspired by a personal com- 
munication made by Gen, Alvord to the poet Longfellow.” This was in January, 
1847. Sir Joseph Hooker adds in a note after quoting the lines, “* I cannot congrat- 
ulate the poet on the fidelity of the plant as a ‘delicate one.’”? The same criticism 
is made by the article in Mature. The truth is, I wrote Professor Longfellow after 
“ Evangeline”? first came out that the plant was not a “delicate” one, but on the 
contrary, stout and robust, and therefore a better image of faith. ‘ Such in the soul 
of man is faith,” &c., &c., and in all the later editions of “ Evangeline,’ Mr, Long- 
fellow calls it a “ vigorous plant.” But in England the first editions are most read. 

2 Ecloge plantarum rariorum et minus cognitarum, quas ad vivum descripsit et 
iconibus coloratis illustravit. Fehr. Jos..Fry. Jacquin. Fasc. 1-x. Fol maj. Wien, 
1812, 


1882. ] On the Compass Flant. 635 


dencies, plainly bring out the conclusion ‘that the power which 
leaves have of placing themselves at right angles to the incident 
light is due to a specialized sensitiveness to light, which is able 
to regulate or govern the action of other external forces, such 
as epinasty.’” 

Professor Bessey, in his recent admirable work on botany, page 
193, says: “The explanation for heliotropism which is com- 
monly given, is that the light retards the growth on the illumi- 
nated side, while the shaded side elongates, resulting in a tension 
which necessarily produces a curvature.” 

This is the most plausible statement we have seen, but we are 
not informed how far it is founded on any actual experiment. It 
is satisfactory that Mr. Darwin has undertaken the task in such a 
careful and systematic manner. It is an interesting field of ob- 
servation and worthy of being thoroughly examined by different 
persons and in different localities. 
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THE DEVELOPMENT OF THE TREE-TOAD:! 


BY MARY H. HINCKLEY. 


RECORD of several seasons gives the appearance of Ayla 
versicolor in the spring, in Milton, Massachusetts, from 
about the Ist to the 1oth of May. Tadpoles of this species I 
have found most abundant in the water of small, still, shadowy 
ponds near large trees. The eggs are attached singly and in 
small groups for a distance of one or two yards along the grasses 
which grow up and rest on the water. Unless the grass is parted 
they are not readily seen. The gelatinous substance surrounding 
the eggs is exceedingly thin. When first laid they are of a drab 
color on the upper surface, which becomes lighter after a few 
hours in the water. The under surface is white; the extent of 
this color varies; in some cases only a spot of drab is seen on an 
otherwise white egg. The period of egg-laying, according to my 
observations, extends from the first week in May to July. The 
development of the egg is rapid, being accomplished within forty- 
eight hours. When first hatched the tadpole is about a quarter 
of an inch long, of a pale yellow color, dotted with olive on the 
head and sides of the body. During the first week the external 
gills are developed and resorbed. At the same time the olive 
color gradually increases and deepens till it extends over the up- 
per surface of the tadpole. A fine dotting of gold color also 
appears on both upper and under surfaces. In the water, how- 
ever, they look black. The holders, at first so prominent, disap- 
pear within ten days. The head and body are short. The tail is 
broad and thick. The eyes are prominent, set widely apart, and 
of a brilliant flame color ; the iris in some specimens is quartered 
by dark lines. The lips are broad. The nostril openings and 
two perpendicular lines on the muzzle, also a line from before the 
eyes down each side to the tail, are gold colored. Transverse bars 
of the same tint on the upper edge of the tail are sometimes 
seen. 

The tadpoles are shy and quick in movement as young fishes, 
moving through the water with the least perceptible motion of 
the tail. They do not collect together, but where there is room 
enough, each tadpole goes its own way independently. They are 
hardy, and probably owing in some degree to their quick move- 


1 Abstract of a paper published in the Proceedings of the Boston Society of Natu- 
ral History, Vol. xx1, Nov. 17, 1880. 
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ments, are more exempt from mutilation by water enemies than 
other species, rarely losing eyes or tail. 


HINCKLEY, DEVELOPMENT CF HYLA VERSICOLOR. 


When about three weeks old the hind legs are in sight as small 
white buds in front of the base of the tail near the lower edge on 
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each side. An iridescence of great brilliancy is seen on the white 
surface of the abdomen and sides of the body. The head and 
upper portion of the body show a bluish, metallic sheen, and the 
tail, which is more or less flecked with brown or black, becomes 
in some specimens a bright red color. It would be difficult to 
exaggerate the beauty of coloring of these tadpoles, it exceeds 
in brilliancy and variety any species found in this locality. 

As the legs become more fully developed, the coloring of the 
head and body tends from dark olive to a light, grayish-green. 
In the seventh week the body begins to lose its roundness, and the 
arms are seen to be moved under the skin, as if the tadpole were 
impatient to get them free. The head then appears dispropor- 
tionately large. At this stage the tadpoles vary from gray to 
pea-green in color. They are found in the shallow water near 
the shore, where many fall prey to various aquatic birds. During 
the eighth week they appear to take little food; the arms are 
thrown out, the tail is gradually resorbed, the mouth developed, 
and the frogs leave the water. While a few specimens retain the 
color of gray up to this time, nearly all will be found of various 
shades of tender green on the upper surfaces, bordered with dif- 
ferent tints of gray or salmon color. The abdomen is white. 
Green asserts itself much earlier in some specimens than others ; 
but I have never seen a tadpole of this species develop into the 
frog that did not sooner or later become green, The markings 
on the back also vary in time of appearance; but the coloring of 
black on the head, body and limbs, the smooth shiny patch below 
the eyes, the granulated appearance of the skin, and the yellow 
coloring in the folds of the legs, usually appear in the order of 
their mention, and after the frogs have left the water. 

Last season a small pond in an open pasture, about fifteen rods 
from a wood, furnished a good opportunity for observing their 
movements on leaving the water. From the 1gth to the 24th of 
July, numbers of the young frogs, with tails in different stages of 
resorption, were found on the ground, weeds, and grasses about 
the pond, which by this time had become reduced by evaporation 
to a shallow pool. They represented a variety of shades of green; 
a few were gray, and occasionally one was scarcely to be sepa- 
rated in color from the mud on which it rested. I observed those 
on the ground frequently capture the small spiders which were 
numerous there. As soon as they left the water their object, 
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evidently, was to reach the wood. Apparently aware of their 
danger in this exposed journey, they drew attention to themselves, 
when approached, by continually springing out of harm’s way ; 
but after the shrubbery was reached they rarely made any attempt 
to escape when discovered, trusting wholly, like the mature frogs, 
to their disguise of coloring for safety. I found several of them 
on a small apple tree which was in the line of their journey. They 
were on the new growth which was overrun with Aphides, and 
the frogs had assumed a deep emerald-green, so like the leaf that 
it was difficult at first glance to distinguish them from it. After 
they reached the wood I could trace them no farther. I think it 
probable that some observers have mistaken H versicolor at this 
age for the adults of another species of Hyla. 

My knowledge of the frogs from this stage till they reach 
maturity, is confined chiefly to those reared ina fernery. For 
the first three months they retained the green color, as a rule, 
with occasional changes to tints of brown and gray, matching the 
earth or branches to which they clung. After that time shades 
of gray became the rule and green the exception. The black 
markings on the head, body and limbs did not change excepting 
to vary in distinctness. Their food, which they never took unless 
alive, was Aphides at first, but soon flies formed their chief diet. 
During the day they commonly remained motionless, hidden be- 
hind the bark of the branches, with feet and hands, which are 
evidently extremely sensitive, compactly folded under the body, 
so that only their outer edges came in contact with the surface 
on which they were. seated. Occasionally they would pat the 
disks against the sides of the body as if to moisten them. Their 
activity was reserved for the night, although rain accompanied by 
a south wind, caused them to move about uneasily. About the 
Ist of October they left the branches and ferns and nestled away 
in the damp earth and moss, where they remained through the 
winter, unless exposed to a temperature above 60°. They took 
no food from the first week in October till the 14th of the follow- 
ing May, when I gave them their liberty. They were then placed 
on an oak tree, where, after climbing till a suitable crevice or 
hiding place was found, they backed themselves into it and be- 
came to all appearance like a part of the bark of the tree. 
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ON SOME ENTOMOSTRACA OF LAKE MICHIGAN 
AND ADJACENT WATERS. 


BY S. A. FORBES. 
(Continued from Fuly number.) 


THIRD Calanid deserves special mention as a species of Lim- 
nocalanus, a genus known hitherto only from Scandinavian 
lakes. It is readily distinguished, without dissection, from the other 
fresh-water Calanide, by the extraordinary length, size and promi- 
nence of the five or six terminal setz of the first maxillipeds, The 
second maxillipeds are also very long. The legs are all bi-ramose, 
the inner ramus of the fifth pair resembling the same appendage 
of the other legs. This species, which may be Lzmnocalanus 
macruris Sars, was first sent me by Mr. C. S. Fellows, of Chica- 
go, about four years ago, a mutilated female having been obtained 
by him from the city water supply. The furca is as long as the 
entire abdomen. The rami are hairy, parallél, about seven times 
as long as wide, and provided with five subequal terminal sete, 
and one some distance in front of the external angle. It has been 
collected thus far only in the south end of the lake. I have found 
it abundant in the city harbor, even in the polluted water near the 
mouth of the river, where it is associated especially with Diaftéo- 
mus sictlis and the Cyclops next to be described. 

The Calanidz seem to have an unusual development in this 
country ; and to facilitate their study and comparison, I have de- 
scribed further on all the species which I have hitherto clearly 
distinguished. 

Smallest and most abundant of the Copepoda of the lake, is a 
minute Cyclops (C. thomasi, n.s., Pl. 1x Figs. 10, 11 and 16), only 
four hundredths of an inch in length (without seta) and about 
eleven thousandths of an inch in width, slender and colorless, with 
remarkably long caudal stylets ; and especially noticeable for the 
great difference in the length of the caudal sete. The inner and 
outer ones are inconspicuous, while the outer of the two median 
setz is longer than the furca, and the inner of these two is as 
long as the whole abdomen. This Cyclops was first received 
from Mr. B. W. Thomas, and I have since found it excessively 
abundant in the lake. I have not encountered it, however, in any 
other waters. 

Its nearest European ally is apparently Cyclops bicuspidatus 
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Claus, but from this the description on another page-will serve 
easily to distinguish it. 

This is the only Cyclops which I have yet noticed in Lake 
Michigan, and is certainly far the most abundant species. 

Of the many species of Cladocera occurring here, I have 
selected but three for especial comment. The first of these, Zef- 
todora hyalina Lillj. (Pl. 1x Fig. 3), which occurs also in Europe, 
is a most interesting creature. When in its native element it is 
almost perfectly transparent, and consequently invisible—a true 
microscopic ghost—a fact associated by Professor Weissmann 
with its predaceous habit and feeble locomotive power. To the 
little Cyclops host it must indeed be a dreadful and mysterious 
enemy. Concealed by its transparency, it need not lurk in ob- 
scure hiding places, like grosser robbers, but can wing its way 
unnoticed among its prey. 

The common Daphnids of the lake are, however, almost 
equally transparent, and as these are not at all carnivorous, we 
must either suppose that they have developed independently the 
same peculiarity for a directly opposite purpose—that of self-pro- 
tection—or else we must conclude that there is something in the 
conditions of life here which tends to render the bodies of all 
entomostraca transparent. 

A single mutilated specimen of Leptodora was dredged by 
Professor S. I. Smith in Lake Superior; it has been found in 
both ends of Lake Michigan, and I have also collected it in the 
Illinois river and the small lakes adjacent, and in a muddy pond in 
Northern Illinois only half a mile across and twenty feet in depth. 

A careful comparison of my specimens with the descriptions 
and figures of Lilljeborg and Weissmann, leaves no room for 
doubt that they belong to the European species. 

This is likewise the case with the remarkable Holopedium 
gibberum Zaddach (Pl. 1x Figs. 12-15) found as yet only in Grand 
Traverse bay, where it occurred not rarely with Epischura, Diap- 
tomus, Cyclops and Daphnia hyalina. In this animal the bivalve 
shell has undergone a truly monstrous development, the brood 
cavity on the back being elevated to a height greater, when filled 
with young, than that of the remainder of the animal. On the 
other hand, the lateral valves of the shell are so shortened that 
they do not completely cover the branchial feet. For the protec- 
tion of the creature and its young, and partly also, according to 
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P. E. Miller's supposition, to restore the balance of the body 
ana enable it to float feet downwards, the shell secretes a layer or 
cloak of a gelatinous character and of an enormous thickness, 
relatively to the size of the animal. Through a slit in this man- 
tle the antennz and feet are thrust out ; but otherwise the animal 
is completely buried in a lump of gelatine. 

Bosmina (PI. 1x Fig. 17) was less abundant in my collections than 
the other forms mentioned, but occurred very commonly in the stom- 
achs of AZysis oculatus dredged from the deeper waters of the bay, 

The commonest Cladocera in the lake are two forms of Daph- 
nia, remarkable for their thinness and exquisite transparency. 
They are allied to galeata and pellucida of the old world, recently 
reduced by Adolph Lutz to varieties of Daphnia hyalina Leydig. 
Although our specimens do not agree strictly either with the de- 
scriptions or the figures of those varieties extant, their differ- 
ences probably do not pass the limits of allowabie variation in 
this excessively variable species. The head is keeled, convex in 
dorsal outline and either rounded (pellucida) or pointed (galeata) 
in front, the shell is compressed and reticulate, and terminates 
posteriorly in a long, straight, dentate spine. 

An allied species, from the smaller Illinois lakes, where it is in 
autumn by far the most abundant entomostracan, resembles Daph- 
nia cederstrému Schodler, but differs especially in the still more 
enormous development of the head. This is as high as the body 
and more than two-thirds as long, deeply concave on the upper 
border, the apex curving upwards far beyond the dorsal line of the 
body. The head is expanded inferiorly also to such a degree that 
the sensory hairs of the antennules fall much short of the tip of 
the rostrum. The shell is reticulate, and its spine long and 
straight, there is no macula nigra, and the caudal claws have a 
row of teeth at their base. For this curious form I propose the 
name of Daphnia retrocurva. 

I have not found it in Lake Michigan, although in the smaller 
lakes it is mingled with both varieties of Daphnia hyalina, Lven 
in the young, before they have left the brood cavity of the mother, 
the helmet is developed far beyond that of the adult of any of the 
latter species. 

The female carries but one or two eggs, and the young some- 
times attain a size more than half that of the body of the mother 
within the shell, before they leave her protection. 


1882. ] and Adjacent Waters. 643 


This is the farthest extreme of a development of the head, 
which, beginning with such forms as pel/ucida, runs through ga/- 
cata, apicata, berolinensis, vitrea, kahlenbergensis and cederstrémii to 
the present species, where it reaches truly enormous proportions. 
The meaning of such a character I am not able to imagine. The 
expansion of the head is a thin and flexible plate, afforting lodg- 
ment to no organs, and seems an utterly useless encumbrance. 

In Geneva lake, Wisconsin, the most abundant entomostracan 
in October, was an extremely variable Daphnia approaching 
hyalina on the one hand and retrocurza on the other, but still sep- 
arable from both. It is evident that this group of helmeted 
Daphnias is still in process of active evolution, and it is possible 
that there are no actual breaks anywhere along the line from 
hyalina to retrocurva, although in the former the head may be 
scarcely larger than in Daphia pulex, while in the latter it is often 
more thay half as large as the body. 

Comparing the Daphnias of Lake Michigan with those of 
Geneva lake, Wis. (nine miles long and twenty-three fathoms 
in depth), those of Long lake, Ills. (one anda half miles long 
and six fathoms deep), and those of other still smaller lakes of 
that region, a curious progressive predominance of the large-hel- 
meted forms is very evident in passing from larger to smaller 
lakes. If we extend the comparison further, and include the 
other entomostraca, and the swamps and smaller ponds as well, 
we shall be struck by the inferior development of the entomos- 
traca of the larger bodies of water, in numbers, in size and robust- 
ness, and in reproductive power. Their smaller numbers and 
size are doubtless due to the relative scarcity of food. The sys- 
tem of aquatic animal life rests essentially upon the vegetable 
world, although perhaps less strictly than does the terrestrial sys- 
tem; and in a large and deep lake vegetation is much less abun- 
dant than in a narrower and shallower one, not only relatively to 
the amount of water but also to the area of the bottom. (In all 
the lakes which I have dredged, life of all sorts was much more 
scanty in the interior deeper portions than along the margins.) 
From this deficiency of plant life results a deficiency of food for 
entomostraca, whether of Algz, of Protozoa or of higher forms, 
and hence, of course, a smaller number of the entomostraca 
themselves, with more slender bodies suitable for more rapid 
locomotion. 
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The difference of reproductive energy, as shown by the much 
smaller egg-masses borne by the lacustrine species, depends upon 
the vastly greater destruction to which the paludinal crustacea 
are subjected. Many of the latter occupy waters liable to be 
exhausted by drought, with a consequent enormous waste of ento- 
mostracan life. The opportunity for reproduction is here greatly 
and the chances 


limited—in some situations to early spring alone 
for destruction of the summer eggs in the dry and often dusty 
soil are so numerous that only the most prolific species can 
maintain themselves under such conditions. 

Further, the marshes and shallower lakes are the favorite 
breeding grounds of fishes, which migrate to them in spawning 
time, if possible, and it is from the entomostraca found here that 
most young fishes get their earliest food supplies—a danger from 
which the deep-water species are measurably free. Not only is 
a high reproductive power therefore rendered unnecessary among 
the latter by their freedom from many dangers to which the shal- 
low-water species are exposed, but in view of the relatively small 
amount of food available for them, a high rate of multiplication 
would be a positive injury, aud could result only in wholesale 
starvation. 

EXPLANATION OF PLATE IX. 
1.—Osphranticum labronectum, second maxilliped, x 123. 


2.— mandible and palpus, 75. 
3.—Leptodora hyalina, Q (After Weissman). 


4.—Osphranticum labronectum, antenne, 38. 


3’, part of left antenna, showing olfactory 
clubs, X 120. 
 6.—Cyclops insectus, X 38. 


7.—Osphranticum labronectum, leg of fourth pair. 

§,—Epischura lacustris, 42. (Some of the basal segments of the an- 
tenna are concealed. The segmentation of the cephalothorax is in- 
completely shown. See text.) 

g,—Osphranticum labronectum, antennula. 

«* 10,—Cyclops thomasi, leg of fifth pair. 

12.—Holopedium gibberum, 9. 


© abdomen and furca. 
“ “ marking of shell. 
“ eye and macula nigra. 


16,.—Cyclops thomasi, antenna, 65. 
17.—Bosmina (after Gerstaecker). 
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NEW GENERA AND SPECIES OF COPEPODA. 
Genus OSPHRANTICUM, gen. nov. 
(Plate vit Figs. 24, 28 and 29; Plate 1x Figs. 1, 2, 4, 5, 7 and 9.) 

This genus is similar to Diaptomus in general appearance, but differs especially in 
the structure of the fifth pair of legs of male and female. 

The antennz are 23-jointed, the right of the male geniculate between the 18th and 
igth. Joints 13-18 are dilated on this antenna, and the 19th and 2oth are united, 
reducing the number to 22. 

The antennules and mouth: parts have the same general structure as in Diaptomus, 
but the former are unusually large. The legs of the first pair have both rami 3- 
jointed. In the male both legs of the fifth pair are bi-ramose and armed with plu- 
mose cilia (Pl. vu Fig. 29). The inner ramus of each is 3-jointed and unmodified. 
In the outer ramus of the left leg the second and third joints are consolidated, and 
bear three plumose terminal setze, a strong spine on the outer margin and a pubes- 
cent tubercle at the inner base. The outer ramus of the right leg is 3-jointed, bears 
two sete at tip aud is unarmed within. 

In the female the legs of the fifth pair are nearly alike and only the third joint of 
the outer ramus is modified (compare Fig, 28 Pl. vitt, with Fig. 7 Pl. 1x). 


1. Osphranticum labronectunt, sp. nov. 
The cephalothorax is oval, symmetrical, and composed of six segments regularly 
decreasing in length from before backwards. The head is not distinct from the first 
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thoracic segment, and the posterior angles of the cephalothorax are evenly rounc 
The abdomen is cylindrical and unarmed; of five segments in the male, four in the 
female, The antennz scarcely surpass the cephalothorax, and are very richly sup- 
plied with olfactory clubs. The second joint is nearly as long as the three following. 
The setae of the antennules reach to the 2oth joint of the antenne. The egg-sac in 
the female is unusually large, obovate, widest posteriorly, flattened vertically, and ex- 
tending to the tips of the sete. The latter are five in number to each ramus, the 
fourth from the outside being much the longest. 

This species is readily distinguished in life by the short and compact thorax (its 
depth being contained but two and a-half times in its length), and by its steady move- 
ment in the water, as it does not commonly swim with the jerking motion of Diap- 
tomus, Those taken at Normal were pale brown in color, without markings. 
Found in a wayside pool at Normal, Ill., in February, 1877, and in swamps in Iro- 
quois county, in the same month of 1882. The females of the latter lot were bear- 
ing eggs. 

Genus DIAPTOMUS. 
1. Diaptomus sicilis, sp. nov. (Pl. vit Figs. 9 and 20.) 

This is the American representative of Diaptomus gracilis of Europe. It differs 
from that species as described by Sars, as follows: The antepenultimate joint of 
the right male antenna is not armed with a hook, but with a long and slender spine- 
like process, nearly equaling the following joint, The last joint of the fifth pair of 
legs of the female is not distinct, nor indeed at all distinguishable, and its terminal 
spines reach less than half the distance to the tip of the claw of the penultimate 
joint. The inner ramus of this leg is much longer than the basal joint of the outer 
ramus, and is not 2-jointed in any specimen which I have examined. The terminal 
claw of the right foot of the male is regularly curved from base to apex. 

The species is usually colorless, although I have seen occasionally individuals of 
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a uniform crimson, Equally conspicuous differences are apparent on comparison of 
the legs of the filth pair of the male with the descriptions and figures of Gruber! (see 
Fig. 9). 

The thoracic segments corresponding to the two last pairs of legs are not distinct, 
but the head is divided into an anterior and a posterior part by an evident constric- 
tion and an incomplete suture. The body is .065 in. long (without caudal sete) by 
one-fourth that depth. 

This species has a special economical value as constituting, with one species of 
Cyclops, hereafter to be described, almost the entire first food of the whitefish, I 
have not found it anywhere outside of Lake Michigan, but there it occurs in im- 
mense numbers; sometimes being the most abundant species appearing in the net, 
A similar but not identical form occurs in the small and shallow lakes of Northern 
Illinois and Indiana, The latter is possibly the D. pa//idus of Herrick,? although 
neither his description nor figures are really specific. 

2. Diapiomus leplopus, sp.nov. (PI. vill Figs. 17-19.) 

This species resembles the foregoing in general appearance, but may be easily dis. 
tinguished by the relative robustness of the antennz and the shortness of their hairs 
and spines, by the width and shortness of the rami of the furca (the width being a 
little more than two-thirds the length), by the serrate setze of the swimming legs 
and the different shape and proportions of the fifth pair. 

An average male measures .07 in. in length by .or5 in. in depth. The cephalo- 
thorax is a little the widest before the middle, with angles rounded and terminating 
in a single acute spine. The second segment of the female abdomen is very short. 
The antennz reach to the tip of the furca, and the antepenultimate segment of the 
right antenna bears a small hook at the tip in the male. 

The outer ramus of the first pair of legs has three long bristles at its tip, of which 
the outer is dentate externally and plumose within, while the short spine at its base 
is dentate on both margins. The outer edye of this ramus is fringed with long deli- 
cate pubescence. On all the swimming feet the terminal seta is dentate externally. 
The characters of the fifth pair of legs of male and female are sufficiently shown by 
Figs. 17, 18 and 19 of the first plate. 

This species is of especial interest and value, since I have collected it from pools 
in Southern Massachusetts, near Wood’s Holl, and also from similar situations at 
Normal, Illinois. 

The characters of specimens from these widely separate localities agree very 
closely, thus affording a most useful indication of the constancy of such characters as 
I have used in separating our species of this genus. 

3. Diaptomus stagnalis, sp. nov. (Pl. vu Figs. 8, 1o-12 and 14.) 

This species is the largest of its genus which I have seen, measuring .t1 in, with- 
out the caudal sete. It is apparently nearest to Diaptomus ceruleus (= castor) of 
Europe, but differs constantly from that form in several particulars in which the va- 
rious figures of castor and westwoodit given by Baird, Lilljeborg, Lubbock and Brady 
agree with each other. 

The lateral angles of the cephalothorax are salient in the male and bifid in the 
female. The branches of the furca are nearly as broad as long, are hairy within and 
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about equal in length to the last abdominal segment. The antennz are robust and 
long, attaining the middle of the abdomen, and the antepenultimate joint of the 
male bears at its tip a stout conical process about one-third the length of the joint. 

On all the swimming feet the lateral spines of the outer ramus are bi-serrate, and 
the outer seta of the terminal three is strongly and sharply serrate without. This 
seta is about twice as broad as the others, and is but sparingly plumose within. 

The inner ramus of the right leg of the fifth pair is rudimentary and unarmed, 
about half the length of the basal joint of the outer ramus. 

The third joint of the outer ramus of the fifth pair of legs in the female is dis- 
tinct and bears three setze, while the inner margin of the tip of the preceding joint 
is coarsely toothed. The inner ramus is bi-articulate and terminates in two long 
feathered spines, which are longer than the whole ramus. 

Several specimens were taken from pools in Central Illinois, in early Spring. All 


were red throughout. 
4. Diaptomus sanguineus Forbes. (Pl. vit Figs. 1-7 and 13.) 


To the description of this species published in the first Bulletin of the Illinois 
Museum of Natural History, I will add but a few details. The posterior angles of 
the cephalothorax in the female are bifid, and its dorsal outline, regular in the male, 
is broken in the other sex by an elevation at the anterior margin of the penultimate 
segment, within which one of the levator muscles of the abdomen takes its rise. I 
know of no other Diaptomus possessing this character, None of the bristles of the 
anterior feet are serrate, although the lateral spines of the outer rami are so, The 
outer margins of these feet are not hairy. 


Genus EPIsCHURA, gen. nov. 
(Pl. vir, Figs. 15, 16, 21-23, 25-27, and PI. 1x, Fig. 8.) 


In the general character of the legs, both natatory and clasping, this genus stands 
near Heterocope of Sars, but is remarkably distinguished from all the other Copepoda 
known to me by the development of the abdomen of the male as a prehensile organ. 
The abdomen has five segments, the second and third of which are produced on the 
right side as large and strong processes which act against each other like forceps, 
while a toothed plate on the fourth segment and a spatulate one on the fifth, assist to 
form a peculiar and powerful grasping apparatus. The cephalothorax has six seg- 
ments, of which the last bears both the fourth and fifth pairs of legs. ‘The head is 
very distinct from the following segment. The eye is single, small. 

The female abdomen is four-jointed (the first joint very short), and is usually 
provided with a curved, cylindrical spermatophore, firmly cemented to the under 
side of the ovisac and extending upwards on the right, beside the third segment. 

In the male the legs of the fifth pair are both one-branched, the left ramus three- 
jointed and the right two-jointed. In the former the second and third joints oppose 
an enormous, curved and flattened process of the first. In the right leg the second 
joint is conical and hinged upon the first. 

The fifth legs of the female are likewise one-branched and simple. They are 
three-jointed, small and unarmed, except at the tip where they are palmately 
toothed. 

In all the remaining legs of both sexes, the inner ramus has but one joint, and the 
outer three. 


rhe antennz are 25-jointed and the right of the male is geniculate. 
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1. Lpischura lacustris, sp. nov. 

The second segment of the abdomen of the male is twice as long as the first, and 
produced to the right as a large, elongate, triangular process, somewhat hooked 
backwards at the tip. The third segment is similarly produced, but rounded and ex- 
panded at the tip, which is roughened before and behind. 

From the right side of the fourth segment arises a stout process bearing at its apex 
a hatchet-shaped plate with seven broad obtuse serratures on its anterior margin. 
This process is roughened behind, where it is opposed to the concave side of the 
left ramus of the furca. From the same side of the fifth segment, a short flattened 
plate, of a spatulate or paddle-like form, extends forward above or beyond the 
toothed process just mentioned. 

The antenne are 25-jointed, and reach to the second segment of the abdomen. 
There are especially prominent sensory hairs on the first and third joints, borne at 
the tips of long spines. The antennules are short, the ramus apparently but three- 
jointed, the short, median joints common in this appendage being only obscurely in- 
dicated. The mandible has but seven teeth, the first simple and acute, separated 
from the second by an interval about equal to the second and third, the second to the 
sixth bifid, the seventh entire and acute. The usual plumose bristle is replaced by a 
sharp, simple spine. 

The outer ramus of the fourth pair of legs has two teeth at the outer tip of each 
of the two basal joints. The terminal joint of this ramus is armed as follows : a 
short simple spine at middle of outer margin and another at the distal outer angle; 
a single large and long terminal seta, strongly and sharply toothed externally and 
plumose within, and four long plumose setz attached to the inner margin. 

The left leg of the fifth pair in the male, viewed from behind, has the basal joint 
very large, broader than long, with the inner inferior angle produced downwards as 
a long, stout, curved process or arm as long as the two remaining joints. The sec- 
ond joint is trapezoidal, shortest within. The third joint is about half as wide at 
base as the first, is straight without, with a sharp, small tooth at its distal third, and 
bifid at tip. On the inner margin this joint is at first dilated a little, and then deeply 
excavated to the narrow tip, to receive the lower end of the left leg, the lower two- 
thirds of this margin forming the segment of a circle. 

The right leg is two-jointed, the first joint twice as long as broad, enlarged at the 
lower end forming an auriculate expansion at its inner inferior angle. The second 
joint is conical in outline and about two-thirds as long as the first. 

The terminal bristles of the rami are very broad and strong in the female, the 
outer one especially having an extraordinary size and thickness. There is also at 
the outer angle of each ramus a short, stout spine, that on the left ramus being in- 
flated like the outer bristle. 

The legs of the fifth pair in the female are three-jointed and similar, the basal 
joint short and broad, the second two and one-half times as long as wide. The leg 
terminates by four diverging teeth, preceded by two others, one on each side, 

Taken in the towing net abundantly in October, 1881, at Grand Traverse bay; 
also obtained rarely by Mr. B. W. Thomas, from the city water of Chicago. 

Genus LIMNOCALANUS. 


1. Limnecalanus macrurus ? Sars. 
Our specimens are distinguished from Zémnocalanus macrurus as described by 
Sar-,! by the antennze, which are 24-jointed instead of 25; by the mandibles which 


1Oversigt af de indenlandske Ferskvands copepoder. Forhandlinger i Viden- 
skabs-Selskabet i Christiana. <Aar, 1862, pp. 212-262. 
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have but eight teeth instead of nine—only one setiform tooth where the other has 
two; and by the second pair of antennz, which are rather slender, and armed with 
long but weak sete. The penultimate abdominal segment has a terminal circlet of 
spinules. 
Genus CycLops. 
1. Cyclops thomasi,n.s. (PI. IX Figs. 10, 1r and 16.) 

Elongate, slender, broadest in front and tapering backward, antenne 17-jointed, 
reaching the middle of the third segment. 

The first abdominal segment in the female is broad in front and slightly emar- 
ginate on each side before the anterior angles, and the last segment has a terminal 
circlet of small spines. The rami of the furca are more than half as @ong as the 
abdomen, and each bears two short rows of transverse spinules outside, one at the 
anterior the other at the posterior third. With the latter a spine occurs about as long 
as the outer terminal seta, The inner seta at the tip of the ramus is about half the 
length of the furca, the outer still shorter. The inner median seta is as long as the 
abdomen and furca, and the outer about half as long. 

In the outer ramus of the first pair of legs the terminal joint has one spine and two 
sete at the tip, one spine on the outer margin and two sete within. 

In the second, third and fourth pairs the last joint has one spine and one seta at 
tip, two spines externally and two setze within. The inner rami of the second and 
third pairs terminate in one spine and one seta, that of the fourth pair in two spines, 
the inner of which is only half as long as the other. 

The legs of the fifth pair are two-jointed, with the basal joint quadrate, broad, and 
bearing one long spine. The second joint is narrow and longer, parallel and trun- 
cate, with one terminal spine about equal to the preceding, and one about half that 
length. 

From C, dicuspidatus Claus, this species may be distinguished by the armature of 
the outer ramus of the first pair of legs, and from C. d/setosus Rehberg., by the arma- 
ture of the outer rami of the other legs. 

It shares with Diap/omus sicilis the responsibility of affording to the young white- 
fish their earliest food. 

2. Cyclops insectus, sp. nov. (PI. 1x Fig. 6.) 

Closely allied to the preceding, but more robust in all its parts, and with the sec- 
cond cephalothoracic segment widest. The abdominal segments are all bordered with 
spinules posteriorly, The two median caudal sete are much more nearly equal than 
in ‘homas?, the outer and the inner are very short, but longer than in that species. 
The inner in our specimens is longer than the outer—the reverse being the case in 
bicuspidatus as described by Claus. 

The legs are armed nearly as in ¢homas?, but the last joint of the outer ramus of 
the first pair has two spines externally besides the one at the tip, and the terminal 
spines on the last segment of the inner ramus of the fourth pair of legs are about 
equal, 

This: 35, perhaps, the commonest of the minute Cyclops of the small, temporary 
pools in Northern Illinois. 


3. Cyclops agilis Koch. (= serrulatus Fischer.) 
This species, distinguishable at a glance by its 12-jointed antennz and a fringe of 


spinules along each ramus of the furca, occurs with the preceding, but less 
abundantly, 
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ORGANIC PHYSICS. 
BY CHARLES MORRIS. 
(Continued from Fuly number.) 
UT it is necessary to more particularly examine this peculiar 
organic synthesis, through which a germinal cell is produced 
containing molecular energies derived from every portion of the 
body. The leucocytes appear to generally answer the require- 
ments, but in an organism so complex as that of the human body, 
we should naturally look for something more than a mere chance 
aggregation of cellular germs into a completely generalized germ, 
Such a process would be most likely to yield few perfectly or- 
ganized germs, and the production of abnormal should far exceed 
that of normal embryos. Evidently the continuance of the 
human species would be impossible unless full provision were 
made for the complete union of these cellular germs. And if 
such provision be made, the organs adapted to it can scarcely be 
invisible to us. 

In fact, as we have in the leucocyte an active cellular organism 
whose duty in the body has been a puzzle to physiologists, so we 
find organs in the body alike puzzling. And significantly these 
organs seem devoted only to the formation of leucocytes. They 
constitute the lymphatic vascular system, and the ductless glands, 
including those of both the vascular systems of the body. 

Physiologically there seems no especial necessity for the 
lymphatic vessels. Why should there be two separate vascular 
systems, each permeating every portion of the body, and only 
joining into one at a single point in their whole extensive course? 
We know the main purposes of the blood system, but the duty 
ascribed to the lymphatic system is one that inadequately ex- 
plains the existence of such an extensive system of vessels. If 
the blood capillaries exude a blastema for the immediate nutrition 
of the tissues, and if after nutrition is performed there remains a 
liquid containing the waste material of the tissues, it certainly 
seems as if the blood capillaries might be capable of reabsorbing 
this liquid, and that there would not be required for the duty of 
conveying it to the blood a second system of vessels equally ex- 
tensive with that of the veins and arteries. 

We should naturally look for some other duty in the lymphatic 
vessels, while the conveyance of waste should be looked upon as 
a secondary duty. And such a primary duty may present itself 
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in the formation and conveyance of the leucocytes. If we accept 
the dogma which has certainly not been disproved, that no new 
cell arises except as a derivative from some preceding cell, then 
we must ascribe to the leucocytes a cellular origin. And as they 
arise in immediate contiguity to the cells of the tissues which are 
bathed by the lymph, we have some warrant for ascribing their 
origin to these cells. 

If, then, the primary duty of the lymphatic vessels be the forma- 
tion and conveyance of leucocytes, there must be some sufficient 
physiologic reason why these corpuscles are not immediately de- 
livered to the blood. If our hypothesis of the duty of the leuco- 
cytes be the correct one, it is not difficult to conceive this reason. 
If the combination of the germinal cells from every tissue into 
generalized cells be an essential duty of the body, then this union 
may be mainly performed in the lymphatic vessels, and the lym- 
phatic glands may be organs specially adapted to this purpose. 

These glands are very numerous. The body contains in all 
some 600 or 700 of them. At least one of them occurs upon 
every lymphatic vessel, and the minute ones on the smaller ves- 
sels are succeeded by larger ones on the lymphatic trunk vessels, 
particularly in the upper arm and thigh, the neck, the intestinal 
region, &c. 

In these glands the flow of the lymph is checked. After pass- 
ing through them it is much richer in leucocytes than before 
entering them. Evidently they have some essential connection 
with the development of the leucocytes. May not their main 
duty be the union of leucocytes into more generalized cells? In 
the line of flow of the lymph from every minor locality of the 
body one of these glands is sure to be encountered. Into this 
flow the leucocytes, or the undeveloped buds, which have arisen 
from every minute portion, or every cell of that local region. 
And within the gland some active process of assimilation takes 
place, which may be the absorption of undeveloped by developed 
leucocytes, and a rapid growth in consequence. If so, in every 
gland would be formed germinal cells representing in their 
molecular conditions all the tissues of the region feeding that 
gland. Again, as the minor vessels aggregate to form trunk ves- 
sels, other glands appear, into which the leucocytes from local 
regions are poured. In these the process of combination may be 
continued, so that the corpuscles which flow from every lymphatic 
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gland will be molecular reproductions of all the tissues which 
send lymph into that gland. Thus the group of glands in the 
arm-pit may yield leucocytes representing the whole arm; those 
in the groin, the whole leg; those in the neck, the whole 
head, &c. 

In such an office we have a sufficient and most important duty 
for the lymphatic system and its numerous glands. The stream 
of lymph poured into the blood conveys leucocytes each of 
which represents ia its molecular organization some extensive 
region of the body. An important duty remains yet to be per. 
formed; the combination of these leucocytes into generalized 
representatives of the whole body. And the blood system has a 
series of glandular organs which are perhaps devoted to this duty 
alone. 

There are no organs of the body which have been a greater 
puzzle to physiologists than these ductless glands of the blood 
vessels, the spleen, thyroid, supra renal, &c. Many efforts have 
been made to explain them, but all that is really known is, that 
they favor the growth of leucocytes and cause a decrease in the 
number of red blood corpuscles. This is the only duty that can 
be ascribed to the principal of these glands, the spleen. Not the 
least puzzling thing about them is that they seem to have nothing 
to do with the health and vigor of the body. They may be ex- 
tirpated and life go on as before without a check. There is cer- 
tainly something very significant in this fact, It is incredible that 
such organs should be utterly without vital office in the body, 
and it is certain that no other internal portions of the body of the 
same size could be removed without serious injury. Perhaps if 
the effect upon the reproductive powers of the extirpation of the 
spleen had been investigated, some important results might have 
been discovered, for the action of the ductless glands in the in- 
crease of leucocytes appears to indicate that they are concerned 
solely with reproduction, and have nothing to do with the indi- 
vidual life of the body. 

The duty of these closed glands, then, may be that of com- 
bining the corpuscular representatives of the different organs into 
corpuscular representatives of the body as a whole. The disap- 
pearance of the red blood cells may indicate a vigorous nutritive 
action of the leucocytes, and in the rapid and continuous flow of 
the blood through these glands, the best developed cells may 
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complete their molecular generalization and be prepared for excre- 
tion from the body by the reproductive glands, as the germs of 
independent organisms. 

A brief re-statement of the hypothesis here advanced may not 
be amiss. The human body isa colony of cells arranged into 
organized tissues. Each cell individually considered pursues its 
life process independently of all others. Its life duty is simply 
to assimilate nutriment, grow, and to produce daughter cells with 
the same functions. The life duty of the whole body is the 
same, to assimilate nutriment, to grow, and to produce daughter 
cells capable of going through the same process. And these 
functions as performed by the individual cells are the bases of 
the same functions as performed by the whole body. Thus the 
body has a double duty to perform, to subserve the ends of indi- 
vidual life by growth, and those of race life by reproduction. 
Coherence of the newly budded cells is the organic agency in 
the former, freedom of these new cells in the latter. And as each 
cell is adapted to perform both these duties, so is the body asa 
whole. It has two complete and separate vascular systems, one 
devoted to the duty of nutrition of the coherent cells, the other 
to the nutrition of the free cells. The free cells live their life as 
independent offspring of the fixed cells. It has also two systems 
of glands devoted to these two duties; the ordinary blood gland 
is devoted to eliminating impurities from the blood, elaborating 
special nutriment, aiding in digestion and otherwise subserving 
the nutrition of the body; the lymphatic or closed gland per- 
forms the same duty for the leucocytes; and each system of ves- 
sels aids the duty of the other; the lymphatics by bringing the 
nutriment into direct contact with the tissues; and the blood 
vessels by their glandular aid to the nutrition of the leucocytes. 
The action of the glands is probably little more than one of re- 
tardation, and the bringing of the elements which enter them 
into close contiguity. No doubt the leucocytes assimilate mate- 
rial in the open vessels, but this takes place much more rapidly in 
the glands. And if the red blood cells are merely devitalized 
leucocytes, then their disappearance in the spleen may signify an 
assimilation of their molecules by the leucocytes. Thus the latter 
become more and more generalized in constitution as they absorb 
molecules originating in the cells of every portion of the body, 
and they finally reach the reproductive glands as complete molec- 
ular representatives of the body. 


654 Organic Physics. [August, 


These reproductive glands, as a final process, excrete the ger- 
minal corpuscles from the body to pursue independently their life 
development. They are either completely thrown out, or else 
retained for a time in an organ which communicates with the ex- 
terior, and is essentially outside the individual organism. The 
germ is no more a part of the body in the ovary than is food in 


the mouth. 

In the process we have thus indicated, the chemical synthesis 
of the germ is completed. From this point a reverse process of 
analysis sets in; the cell grows, divides, its molecules separate and 
produce specialized cells, these aggregate into special tissues, and 
finally the composite germ is analyzed into a specialized body, 
where a particular tissue represents every specific molecular energy 
in the germ. 

But the germs thus produced are derivatives of the whole body, 
and therefore have male and female polarities arising from its two 
sides. In some cases they display a hermaphroditic development 
without further polarization. But in all the higher animals a 
more complete polarization is necessary, and is gained by the 
union of germs from separate sexual individuals. This process 
is preceded by a very significant one in the germs themselves; 
they continue their growth in the reproductive organs. In the 
female cell this is done by the process of budding, the result be- 
ing the protrusion of one or more buds known as the polar 
bodies. In tie formation of these buds one pole of the nucleus 
is always concerned, and it is evidently a true process of growth, 
in which the cell suffers a sexual differentiation, its male energy 
being budded off in these polar bodies. It is the first step ina 
hermaphroditic growth process which the germinal cell is not 
capable of carrying further, perhaps from the fact that all the 
provided nutriment is retained by the female half of the cell. 

A somewhat similar process takes place in the male germ, it 
being here rather a division than a budding. Thus by a natural 
continuance of the priaciple of cell growth, the two sexual germs 
become specially polarized, and suited to unite into a vigorously 
polar bisexual germ. This final step of synthesis achieved, analy- 
sis immediately proceeds as before. Cell growth, division and 
specialization set in, and a new organic being arises to replace the 
two in which its germinal organization was elaborated. 

In the process here indicated, we may perceive the fundamental 
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cause of one phase of organic evolution, that of growth. The 
size attained by an animal must be governed, in some degree at 
least, by the relations of its nutritive and its reproductive ener- 
gies. If the coherent tendency is favored by any circumstance, 
the size of the animal must increase, and its reproductive powers 
lessen. If the free budding tendency is favored, the opposite 
result must occur. Giants and dwarfs may be the results of 
abnormal preponderance of one or the other of these energies. 
There seems to be a constant tendency to vary in this particular, 
but the struggle for existence vigorously operates to hinder any 
continual reproduction of an aberration in size not suited to the 
best interests of the species. The influences which act upon the 
species, forcibly oppose aberration and restrain it within safe 
limits. 

One influence tending to this result is that of increased or 
decreased nutrition. We know that in plants diminished nutri- 
tion checks growth and hastens the period of reproduction, while 
increased nutrition has the opposite effect. Probably the same 
rule holds good in animals. The cells, not fully fed, may cease 
to form coherent offspring and send off wandering offspring in 
search of food, reproductive energy being thus hastened. But if 
fully fed the principle of coherence may predominate to a later 
period in life and reproductive energy be decreased. 

We may close with the presentation of a deduction of some 
importance from the forezoing hypothesis. It has a specific 
bearing upon the question of the origin of species. Darwin's 
theory is based upon the occurrence of innumerable minute varia- 
tions, of which the most advantageous are preserved. This theory, 
while explaining in the main the phenomenon of the origin of 
species, has met with certain awkward difficulties, and perhaps 
needs to be pieced out with some adventitious hypothesis capable 
of filling these blanks. It is also desirable that the cause of these 
variations should be explained if possible. 

One of the main objections to the Darwinian theory is the al- 
most total lack of link forms between species. As a nearly absolute 
rule we find that species boldly succeeds species without a trace 
of the steps by which the passage from one to the other was 
made. The only explanation given of this is that of the imper- 
fection of the geological record, but the implication from all the 
facts known is, that no linking forms existed—or, at least, not 
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as a rule—but that direct steps from species to species have been 
made. 

Nor is such a method of evolution inexplicable. -In fact, Dar- 
win has, perhaps, unnecessarily limited the application of his own 
principles, in confining the molding influences to minute varia- 
tions. We know that there are many variations which are far 
from being minute. Extreme variations are occasionally pro- 
duced, and marked variations which are capable of hereditary 
transmission are not uncommon. 

The minute variations considered in the Darwinian theory are 
of universal occurrence. Perhaps no case ever arises of a com- 
pletely normal birth—of an offspring precisely intermediate in all 
respects between its parents. Variations in size and vigor of the 
body as a whole, of the separate organs of the body, of the tis- 
sues composing these organs, &c., never fail to occur. There is 
a constant tendency to deviate from the type. And this tendency 
is in continual conflict with the opposite tendency produced by 
the struggle for existence and the necessity of preserving the best 
adaptation to natural conditions. 

These minor variations may be due to variations in polar vigor 
of the molecules. We have already considered the question of 
molecular energy, and ascribed it to the degree of chemical 
polarity. Tae most vigorously acid or basic molecules must have 
the most vigorous growth energy. But this chemical polarity is 
constantly affected by cell division. The cells arising from con- 
tinued division of a primary cell must differ widely in polarity, 
ranging from the neutral] to the extreme of acid or basic condi- 
tions. Perhaps the free buds of the tissue cells may be their 
most vigorously polar offspring, yet differences cannot but occur 
in their degree of polarity, and the germinal cell into which they 
aggregate is perhaps made up of molecules considerably differing 
in chemical activity. In its evolution the growth vigor of the new 
tissues must be controlled by the chemical energy of the mole- 
cules from which they arise. Hence there may be variations from 
the parental form in every tissue and organ of the new form. The 
union of germs of two individuals adds a new element of com- 
plication to the case. If the molecules of the bisexual germs 
constitute poles of a galvanic circuit, there may be as many 
diverse circuits as there are diverse sets of molecules, and the 
chemical energy of each circuit will be controlled by the 
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chemical vigor of its weaker pole. In developing there is a 
tendency to reproduce a normal copy of one parent in one 
lateral half of the offspring, and the other parent in the other 
half. But this tendency is checked by the influence exerted by 
each pole of the germ upon the other, so that the two halves of 
the body are forced into close though not into exact accordance. 

Chemical vigor of the molecules must give special nutritive 
vigor to the tissues arising from them, and it may also yield a 
tendency to increased cellular coherence, thus doubly aiding the 
growth vigor of these tissues, while the weaker tissues may be 
more inclined to bud off free cells from lack of local nutrition. 

It is possible that we have in this diversity of molecular chem- 
ical activity in the germ an explanation of the marked physical 
diversities in the tissues thence arising. But there are many cases 
of abnormal birth which cannot be ascribed to this cause. These 
abnormalities are very numerous, and differ widely in degree, but 
may be all grcuped under three classes. In one class there is a 
deficiency in one or more tissues; in another class there is an ex- 
cess; ina third class the tissues are normal but are displaced. 
In all these classes the normal type of the body is distinctly de- 
parted from. 

Surgical records give abundant cases in each of these classes 
of anomalies. In the first class are deficiencies of every degree, 
from a very slight lack of tissue to an extreme deficiency. In 
some cases the limbs are missing, in some the head, in some the 
brain, in others parts of the viscera. Here a mere trunk appears 
without head or limbs. In the extreme case a mere shapeless 
lump of flesh is produced, destitute of any organic differentiation. 
A frequent case of deficiency is a lack of tissue in the line of 
junction of the lateral halves of the body. ‘This causes coales- 
cence of organs. In some cases the eyes coalesce, in some the 
sides of the nose, in some the jaws, this being sometimes so ex- 
treme that the ears are united into one. Similar cases of coales- 
cence occur in the viscera, and in the lower limbs, which unite 
into one, 

The second class of anomalies, that of excess organs, is equally 
marked. Ina not unusual case an extra finger appears on each 
hand, often accompanied by an extra toe on each foot. From 
this simple duplication there are cases leading up to the most ex- 
treme duplication. Three or four eyes, a double tongue, heart, 
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brain, face, and so on, appear, until every organ is duplicated. In 
more extreme cases we have duplication of the lower limbs, a 
double head, the head and part of the trunk double, and finally 
the whole body double, the two halves being united either inti- 
mately or by only a slight bond, like that of the Siamese twins, In 
some cases a triple body has appeared. These twin formations are 
not the result of a chance union of developing germs, for a com- 
plete series of duplications, from the slightest to the most ex- 
treme, are upon record. 

Another set of anomalies, that of cleft or division between the 
lateral halves of the body, may perhaps be included in the same 
class. An ordinary case of this kind is that of cleft or hare lip, 
but it is found in every part of the dividing line of the body. 
The two sexual halves seem to have a tendency to develop sepa- 
rately, and this is perhaps a step in the process of duplica- 
tion. 

The third class of anomalies alluded to is that of displacement 
of organs. This also is of frequent occurrence. A few instances 
will suffice for illustration. The twin internal organs, the two 
kidneys, for instance, sometimes occur on the same side of the 
body. Of the exterior organs, a case is on record in which the 
thumb was missing on one hand, while a double thumb appeared 
on the other. A more striking case is one in which one foot had 
but a single toe, while the other foot had eight, one of these be- 
ing partly cleft in indication of the ninth. Another case is that 
of eleven ribs on one side and thirteen on the other. 

These anomalous births may have far more importance than 
has been ascribed to them; possibly, indeed, they may be of 
essential significance in the question of the origin of species. 
But before considering their consequences, it may be weil to con- 
sider their cause. In doing so it becomes necessary to carry the 
theory of the struggle for existence further back than is usually 
done. Ordinarily it is made to apply only to the case of survival 
of the fittest in mature forms or in well developed embryos. But 
it may be applied with equal justice to the struggle for existence 
between germs, or between the leucocytes of the blood. These 
self-feeding amceboid corpuscles battle for nutriment. It is not 
probable that they all become fully generalized. Those most 
fully generalized possess the best nutrient relations to the blood, 
and are most apt to survive. Those only partly generalized are 
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apt to lose their vitality and become nutriment for more vigorous 
leucocytes, or for the body tissues. 

But many imperfectly developed leucocytes may be excreted 
by the reproductive glands and pass into the ovaries or the testes. 
Here a new struggle for existence arises, in which the best devel- 
oped germs are undoubtedly favored, but in which chance cir- 
cumstances may give an imperfectly developed one an advantage 
in the struggle. Where the lack of normality is slight, the 
chances for development are nearly equal. Where it is great, 
only abnormal conditions in the reproductive organs can give the 
abnormal germ the advantage; consequently the production of a 
considerable anomaly is of rare occurrence, 

It is probable that cases of reversion to ancestral types are in- 
stances of germinal deficiency. The embryo, in its development, 
seems to pass through phases resembling every ancestral type of 
the species, and a partial deficiency of molecular organization in 
the germ may limit the development of some organ or tissue 
at the point reached by a more or less remote ancestor. Fre- 
quently there are reproduced characteristics of an ancestor a few 
generations removed. Occasionally there may be of a very re- 
mote ancestor. The sexual union of a normal with a deficient 
germ cannot yield a normal offspring, since the opposite polari- 
ties necessary to normal development are only partially present. 
For this reason every anomaly crosses the lateral line of the 
body, since the molecules of neither sexual side can develop 
without aid from those of the other. 

As for the anomaly of displacement of organs, its cause is not 
apparent. The mode of arrangement of the germinal molecules 
controls the direction of their development, and the normal ar- 
rangement is forcibly produced through the action of the special 
polarities of these molecules. Yet perhaps there is some slight 
possibility of variation in the position of the molecules in the 
germ. Ifso, an exceedingly slight molecular displacement might 
produce a strongly marked organic displacement in the developed 
body. 

The third class of anomalies, that of duplication, can also be 
met by a conjectural explanation. It may arise from duplication 
of leucocytes in the glands; two leucocytes coming from the 
same region of the body, and passing through the same lym- 
phatic gland, may possibly combine, and thus yield a-doubly 
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polar corpuscle. If so, the germ thence arising would have a 
double, or perhaps a triple polarity in some of its molecules. And 
this duplication will be more complete as the gland producing it 
is a more central one. It may vary from the production of a 
slight duplication of tissue to that of a combination of two fully 
generalized leucocytes. If such a germ, with part or all of its 
molecules doubly polar, combine with a germ of the opposite 
sex and develop, the bisexual germ thus produced would be, to 
some extent, bipolar at one sexual pole and unipolar at the other, 
But as each pole exerts a controlling influence upon the develop- 
ment of the other, the result might be a bipolar or a unipolar or- 
ganism, as one or the other sexual pole was preponderant in 
energy. 

If duplication of organs or of bodies has its origin in the action 
of the glands upon the development of the leucocytes, as here 
supposed, this must, in some cases at least, result from abnormal 
organization of the glands. Only thus can be understood the fre- 
quent recurrence of the same malformation out of the same 
parents ; this extending to the extreme case of twin births, which 
may occur more than once from the same mother. 

Having thus offered some conjectural explanations as to the 
physiological cause of abnormal births, it remains to consider 
their bearing upon the question of the origin of species. 

Abnormal offspring do not succumb without a struggle for life. 
Twin monstrosities often survive to maturity. A deficiency so 
extreme as the total lack of a brain does not cause immediate 
death. Brainless children have survived for some time after 
birth. Of course the chances are enormously against extreme 
aberrations from the normal type being transmitted. But slight 
aberrations are sometimes stubbornly transmitted, particularly if 
they be such as do not specially affect the life chance of the indi- 
vidual. Thus an extra finger may be sent down through several 
generations, and undoubtedly could, by intelligent sexual selec- 
tion, be made a type feature. It stubbornly resists reversion 
through the influence of union of the abnormal with a normal 
individual. 

There is a race prejudice which operates against the transmis- 
sion of external abnormalities, but which cannot affect that of in- 
ternal ones. The duplication of a muscle, for instance, would not 
appear externally, yet might give the animal possessing it some 
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new movement of advantage in the life race. Its tendency to 
hereditary transmission must be as great as that of an extra fin- 
ger, while it would escape the checking influence of the race 


prejudice. 

t is equally possible that an extreme development, or an im- 
portant duplication of brain tissue, might appear. Slight deficiency 
or excess of brain tissue is often transmitted through several 
generations. The former is in the line of reversion towards an 
ancestral type, or towards some new degraded type, in which 
organs belonging to several types may exist in combination. The 
latter is in the line of development of a new type. Extreme 
variations in this respect are, of course, exceedingly unlikely to 
be transmitted. But minor variations are frequently transmitted, 
and it is impossible to say where the line must be drawn. It is 
quite possible that considerable anomalies may be occasionally 
transmitted to descendants. An animal might appear with an 
excessive brain development, or some brain duplication, yet this 
not be sufficient to destroy the due balance of the organs, or 
prevent sexual fertilization. And if such an excess were trans- 
mitted through several generations, the animals possessing it 
might, through superior mental ability, crowd out and replace 
their less able kindred. Possibly in this manner the long reach 
upward, from ape to man, might be made almost in a single step. 

In organic, as in inorganic nature, there are dividing lines, on 
opposite sides of which weights tend to fall in opposite direc- 
tions; or water-sheds, which divert the flow of waters to oppo- 
site oceans. An animal species may be exactiy adapted to sur- 
rounding conditions ; but a scion of this species may arise not 
fully adapted to the environment, and it may transmit its anoma- 
lous organization through several generations. If the anomaly 
be a marked one, a struggle is at once set up within the organ- 
ism. The organic formation of the animal may not be out of 
accord with natural conditions. Its anomalous feature may be a 
decidedly advantageous one. Two tendencies exist within the 
animal, the tendency to conform to the hereditary habits of its 
type, and the tendency to avail itself of its new powers. There is a 
struggle between instinct and reason. Some divergence of habits 
will be very likely to arise, but not so great as there would be 
were there no instinctive pull towards the normal habits. If the 
anomaly be transmitted to offspring, the newly gained habits will 
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also be transmitted; therefore every successive transmission 
favors the formation of a new adaptation to nature. Ifthe change 
of organization be a muscular one, and a new movement of some 
part of the outer body be gained, the use of this movement may 
be of decided advantage to the animal, and if it be transmitted 
through a sufficient number of generations, new instinctive habits 
are likely to arise. If it be a nervous one, some new mental en- 
ergy may be gained, which must struggle with the hereditary 
muscular habits. It may be a new phase of nutritive or repro- 
ductive energy, but whatever it be it is not impossible but it may 
succeed in establishing itself against the two opposing influences 
of instinctive habits normal to the species, and of imperfect 
reproductive energy. 

Such an anomaly might be preserved without change in the 
surrounding conditions of nature, but would be specially likely 
to be preserved under such changes in the environment as favor 
variation in the normal offspring of the species. And by this 
means new species might arise through single great deviations 
from the specific type, as well as in the more general method of 
successive slight deviations. 

The chances are, doubtless, strongly against the hereditary 
preservation of an anomalous feature, while the natural condi- 
tions remain unchanged. But it seems quite possible that if a 
marked change in conditions occur, or if a group of animals of 
some fixed type be moved toa new locality, to whose condi- 
tions they are not fully adapted, considerable organic changes 
might take place rapidly instead of with the slowness ordinarily 
supposed. For it is certainly not improbable that the inharmony 
between the animal and its surrounding conditions might strongly 
affect its internal organization and thus favor the formation of 


anomalous embryos. And some ofthese abnormal offspring, con- 


siderably varied from the normal type, might be particularly 
adapted to the surrounding conditions. If so, they would have 
an advantage over the normal forms, and their new powers would 
have a like advantage over the hereditary or instinctive tendencies. 

Such an anomaly, if transmitted to descendants, would possibly 
constitute a specific change in organization at a single step, while 
the new, well adapted variation might rapidly replace the old, ill 
adapted normal form. 

The evolution of new species in this manner could but rarely 
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occur; yet every anomaly of excess is a new step forward in 
organic specialization, and if preserved must yield an advanced 
species. When it does occur a decided change in organization 
takes place immediately instead of gradually as in the variation 
of mature individuals. Instead of natural selection of slight dif- 
ferences in mature beings doing all the work in the evolution of 
species, the process of germinal selection may be the primary 
force at work. The lever of change is fixed lower down in the 
line of development, and thus its lifting power is greatly en- 
hanced. The origin of every new species may be a matured 
monstrosity, representing either a partial reversion to ancestral 
conditions, or the gaining of new and increased powers. Upon 
this long step outward from the normal, selection at once acts. 
The animal may perish. Its hereditary tendencies may hinder the 
employment of its special powers, and thus cause them to become 
gradually obliterated. The sexual union of such an animal witha 
normal one, must also tend to obliterate the points of distinction. 
Yet in rare cases all these difficulties may be overcome. The 
animal may produce offspring possessing and employing its new 
powers. The exercise of these powers will gradually overcome 
the hereditary tendencies, produce a new accord with nature, and 
draw the new form further and further away from its race, until a 
specific difference is fully established. 

The hypothesis of natural selection, as usually advanced, has 
proved insufficient to explain all the phenomena of organic varia- 
tion. This hypothesis of germinal selection may serve to fill the 
gap and explain the lack of linking forms between species. 

EDITORS’ TABLE. 
EDITORS: A. S. PACKARD, JR., AND E. D. COPE. 


Progress moves slowly in the Philadelphia Academy. 
Since the election of a scientific man to the presidency of the 
institution, several opportunities of recognizing that class of its 
members have occurred, and have been thrown away. Perhaps 
the anti-scientifics only needed a reputable figure-head to place 
them in a more impregnable position than ever. The deaths of 
two curators of no scientific reputation or position, was an excel- 
lent opportunity to honor some of the younger scientists of our 
city who have already made their mark. But with the grip of 
the dying miser on his gold, the, residuary legatees of reaction 
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have secured the positions for men of the same type as those 
that now rest from their labors. At the same time one of our 
most able scientists applied for another vacant position. His ser- 
vices were declined without reasonable explanation. One of the 
deceased curators held also the position of vice-president. The 
officering of the academy with wealthy gentlemen of leisure not 
having proven very profitable to the treasury, a scientific man 
was selected to fill the vacant vice-presidency. We think it un- 
fortunate, however, that the gentleman so honored should be an 
active opponent of modern scientific thought, on the question of 
evolution. So much for the new administration of the academy, 
of which the friends of progress had reason to expect better things, 


:0: 
RECENT LITERATURE. 


NORDENSKIOLD’s VOYAGE OF THE VEGA.'—This record of the 
expedition which had the good fortune to accomplish the North- 
east passage probably led to the ill-fated Feannette expedition; at 
any rate the narrative before us will be read by thousands who 
have followed with so much interest the track of the ¥eannetie, 
and have traced the wanderings of the unfortunate Lieut. De 
Long and his party to the place of their sufferings and death 
near the mouth of the Lena. As a contribution to geographical 
science, this is a work of the first magnitude, as it not only de- 
scribes the first successful voyage around Northern Europe and 
Asia, from Stockholm to Bering straits and thence round the 
continent to the original point of departure, but the English- 
reading public have for the first time, in this translation, a clear 
account of the vast treeless low plains or tundras of Siberia, es- 
pecially the region beyond the mouth of the Yenisej, and of the 
two races, the Samoyeds to the west, and the Chukchis to the east, 
which roam over these barrens. We also have a clear picture of 
the vegetable and especially the animal life, both terrestrial and 
marine, of this little known region. There is not a man living 
better qualified to accomplish this voyage and to report upon the 
results, than Professor, now Baron Nordenskidld. In 1868 he 
went to Spitzbergen, in 1870 to Greenland, where he made valu- 
able observations on the interior ice of that country, which are in 
part recorded in this volume; in 1872-73 he revisited Spitzbergen, 
wintering there, and in 1875 and 1876 he made a voyage to the 
Yenisej river, and thus acquired the knowledge and experience in 
Arctic travel which he used so successfully in the crowning ex- 
ploration which has given him a world-wide fame. As a geolo- 
gist as well as geographer, Nordenskidld had already acquired 
a European reputation, and the staff of naturalists (Drs. Kjellman 

1 The Voyage of the Vega round Asia and Europe. With a historical review of 
previous journeys along the north coast of the old world. By A. E. NoRDENSKIOLD. 


Translated by ALEXANDER LEsLig. With five steel portraits, numerous maps and 
illustrations. New York, Macmillan & Co. 8vo, pp. 756. 
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and Stuxberg) he took with him had already made successful 
explorations in Spitsbergen. _Nordenskiold’s style is clear and 
graphic, the plan of the book is comprehensive and well carried 
out, though the translator’s work has not always been successful, 
as Swedish idioms appear here and there to mar the fluency of 
the narrative. 

Confining ourselves to the scientific results, the ethnological 
matter is of special interest. Of the polar races whose acquaint- 
ance our author has made, he regards the reindeer Lapps as 
standing the highest, and next to them come the Eskimo of Dan- 
ish Greenland ; next below them in civilization come the Eskimo 
of Northwestern America, “on whose originally rough life, con- 
tact with the American whale-fishers appears to have had a very 
beneficial influence.” Next come the Chukchis, who have had 
but limited intercourse with Europeans, but whose honesty and 
hospitality and general good behavior has been tested, not only 
by Nordenskidld, but recently in a very satisfactory way by the 
Rodgers party. Last of all come the Samoyeds, who inhabit the 
region from Waygats island eastward to the Gulf of Obi. Their 
contact with the Russians has had “a distinctly deteriorating 
effect.” 

A.chapter is devoted to the Samoyeds and another to the 
Chukchis, among whom the Vega party wintered. 

More is said of the animal life than usual in such works, and 
this will prove one of the most attractive features of the book to 
our readers. To the animal world, especially the birds and mam- 
mals of Novaya Zemblya, a special chapter is devoted, while the 
marine zoology of the Kara sea is fully discussed, as dredging 
was carried on at all possible points. 

The New Siberian isiands, well known among Russian ivory 
collectors for their extraordinary richness in tusks and portions 
of skeletons of the mammoth, were visited. The history of the 
discovery of the mammoth is set forth by Nordenskidld, who 
infers from the fact that at least a hundred pairs of tusks come 
annually into the market, “that during the years that have 
elapsed since the conquest of Siberia, useful tusks from more 
than 20,000 animals have been collected.” The first frozen car- 
cass, a “mammoth mummy,” was found in the frozen soil on the 
Yenisej, in 1692, by Ides, a Russian ambassador, on a journey 
through Siberia to China; while the remains of the mammoth 
are to be found all over Siberia. Nordenskidld says that the 
nearer we come to the coast of the Polar sea, the more common 
are the remains of the mammoth, especially at places where 
there have been great landslips at the river banks when the ice 
breaks up in spring. Nowhere, however, are they found in such 
numbers as on the New Siberian islands. Here Hedenstrom, in 
the space of a verst, saw ten tusks sticking out of the ground, 
and from a single sandbank on the west side of Liachoff’s island, 
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the ivory collectors had, when this traveler visited the spot, for 
eighty years made their best tusk harvest.” Associated with 
the remains of the mammoth, well preserved carcasses of two 
species of hairy rhinoceros have been found. The last one found 
was an exceedingly well preserved carcass of a hairy species 
(Rhinoceros merckii Jaeger) discovered on a tributary of the 
Lena, in 1877. “From the find Schrenck draws the conclu- 
sion that this rhinoceros belonged to a high-northern species, 
adapted to a cold climate, and living in, or at least occasionally 
wandering to, the regions where the carcass was found. There the 
mean temperature of the year is now very Jow, the winter ex- 
ceedingly cold (—63° ‘2 has been registered) and the short sum- 
mer exceedingly warm. Nowhere on earth does the temperature 
show extremes so widely separated as here. Although the trees 
in winter often split with tremendous noise, and the ground is 
rent with the cold, the wood is luxuriant and extends to the 
neighborhood of the Polar sea, where, besides, the winter is much 
milder than farther in the interior. With respect to the possibility 
of these large animals finding sufficient pasture in the regions in 
question, it ought not to be overlooked that in sheltered places 
overflowed by the spring inundation there are found, still far 
north of the limit of trees, luxuriant bushy thickets, whose newly 
expanded juicy leaves, burned up by no tropical sun, perhaps 
form a special luxury for grass-eating animals.” The account of 
the discovery, by the Vega expedition, of several skeletons of 
Steller’s manatee on Bering island, has already been noticed in 
this journal. 

We have read this volume with the greatest interest. It isa 
model book of travel and research. 


Houxtey’s THe Crayrisu.i—This is one of Professor Huxley’s 
most effective works. The crayfish has received repeated atten- 
tion from naturalists; some of the best memoirs by the most 
eminent naturalists have been devoted to the natural history, the 
embryology and anatomy as well as histology of the crayfish, but 
so far from being a compilation from these authorities, the work 
before us isa fresh, original study of a well known and most 
accessible animal, and the subject, as may be expected, is treated 
in the methods of to-day; not only from a special point of view, 
but from the modern broad standpoint of the relations of the 
crayfish to the world about it and to the fossil forms allied to it. 
Should we want to give one some idea of modern zodlogy in its 
widest sense, the methods of study and the ultimate questions 
arising out of any special zodlogical work, we should put this 
little monograph in the student’s hands. 

l The International Scientific Series. The Cravfish. An introduction to the study 
of Zoology. By T. H. Hux ey, F.R.S. With eighty-two illustrations. New York, 
D. Appleton & Co., 1880. 12mo, pp. 371. $1.75. 
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Our western and southern streams and wayside ditches or runs 
abound in these creatures; such is Camébarus clarku (Fig. 1). With 
one of these crayfish or the more common Camébarus bartont in 
hand, the student should read this book, identifying all the parts 
which can be observed without dissection, and then he should 
verify for himself Professor Huxley’s account of its internal 
anatomy, and then if possible obtain from his own examination 
some idea of its histology and its mode of development. Then 
his studies should be comparative. He should, if possible, ex- 


Fic. 1.—Cambarus clarkii, nat. size. 


amine the prawn (Fig. 2) and other shrimps. He should then 
compare the mode of direct development of the crayfish with 
that of the Penzeus (Fig. 3.), a prawn whose developmental his- 
tory throws so much light on the ancestry of all the higher Crus- 
tacea, since its development is, in a sense, an epitome of that of 
the Crustacea as a class, for it begins life as a little six-legged 
Nauplius, then assumes the zoéa phase of most crabs and shrimps, 
and finally passes into a prawn. Then, with this excellent guide 
in hand, he should study as well as may be, the fossil allies of 
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our existing crayfishes, of which the accompanying figures are 
examples, and we shall see how deeply planted are the roots of 
the astacine genealogical tree, which extends down into Jurassic 
strata. Finally we are told by our author that all modern cray- 
fishes have evolved from such forms as the Pseudastacus. 

And here it seems to us singuiar that Professor Huxley, while 
stating his belief that all crayfish have evolved from earlier forms, 
should not have attempted an explanation of the causes of change 
of form and of the variability which has resulted in the produc- 
tion of species of crayfish on all the continents. Why did he not 
avail himself of the published facts concerning our Mammoth 
cave and blind species, and discuss the effects of darkness and 


/ 


Fic. 2.—Prawn of Jamaica. 


lack of food on this species, or even of the Austrian blind form. 
So also a study of the relations of climatic causes, of the differ- 
ences in the nature of streams and food supply would have been 
in place. A little more in this direction would have rendered 
more defined and circumstantial the author’s general remarks on 
the causes of the evolution of forms so rich in species and varie- 
ties as our crayfish, a fact which in this country at least renders 
their systematic study so perplexing. 

There is little, however, to criticize in this as in all of Professor 
Huxley’s works. They are critical as well as broad and philo- 
sophical, 

We would however venture to take exception to Huxley’s con- 
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ception of the morphology of the carapace, which has long since 
been shown by Dana to be morphologically a development of the 
second antennal and mandibular tergites, which grow back so as 
to cover the thorax. Huxley’s “cervical groove” appears, then, to 
be an artificial line and of no morphological importance. The 
thoracic tergites being aborted are protected by this large cephalic 
shield. In the zoéa the shield or carapace is an expansion of the 
tergal or dorsal part of the consolidated antennal and mandibu- 


Fic, 3.—A, Penzeus; D, nauplius stage C, zoéa stage; B, advanced larval stage. 


lar tergites, as his own figures on pp. 281 and 282 would prove; 
_ — being developed before the thoracic segments appear 
at all. 

So also embryology abundantly proves that the eyes are devel- 
oped on the antennal segments, and that the eye-stalks of crabs 
and shrimps are simply functional adaptations occurring after 
zoéal or larval life. Hence the old-fashioned view entertained by 
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our author, that the eye-stalks represent limbs, is not apparently 
well founded. We should therefore regard the number of pairs 
of appendages as nineteen instead of twenty, though there are 
twenty segments, the telson representing the twentieth. It isa 


Fic. 4.—Fossil crayfish (Pseudastacus). 


question whether the presence of an “ophthalmic segment” can 
be demonstrated. While treating of the nervous system, an op- 
portunity of describing the brain after the researches of Dietl in 
1876, is not taken, although Krieger’s more elaborate account of 
the brain of the crayfish was not published until the present 
work appeared, 
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Recent Books AND PAMPHLETS.—Proceedings of the U. S. National Museum, 
1882, pp. 1-48 and 385-409. Washington, 1882, Also Appendices Nos. 13-17. 
From the department. 

Description of new species of Fishes from Mazatlan, Mexico, by D. S. Jordan and 
C. H. Gilbert. Ext. from Proc. U.S. Nat. Mus., April, 1882. From the authors. 

Bulletin of the U. S. Fish Commission, pp. 289-336, pl. 2. May, June, 1882. 
Washington. From the department. 

Catalogue of the Australian stalk and sessile-eyed Crustacea. By Wm. A. Has- 
well, M.A., B.Sc. pp. 328, pl. 3. Sydney, 1882. From the trustees of the Austra- 
lian Museum, Sydney. 

American Journal of Science, July, 1882. 

3ulletin of the U. S. National Museum. No. tg. Nomenclator Zoologicus, By 
S. H. Scudder. Part 1. Supplemental List, pp. 376. Washington. From the de- 
partment, 

Bulletin Mensuel de la Socié:é National d’Acclimatation de France. Paris, Avril, 
1882. 

Geological Sketches at Home and Abroad. By A. Geikie, LL.D., F.R.S. pp. 
332. 29 woodcuts. New York, Macmillan & Co., 1882. From the author. 

Boletin del Ministerio de Fomento. Mexico, Diciembre, 1881, Enero, 1882. 
From the department. 

Report of the Board of Regents of the Smithsonian Institution, Washington, 
1881. From the institution. 

Biologisches Centralblatt, 1881, pp. 752. Also 1882 to page 176. 

On the Relation of the Quincy Granite to the primordial Argillite of Braintree, 
Mass. By M. E. Wadsworth, pp. 4. Ext. from Proc. Bost. Soc. Nat. Hist. Froin 
the author. Also by and from the same— 

On the Trachyte of Marblehead Neck, Mass. 

Jahrbiicher der Deutschen Malakozoologischen Gesellschaft, Heft 11, 1882. 
Frankfurt am Main. 11 Tafeln. 

Die Siisswasser perlen auf der internationalen Fisherei-austellung in Berlin, 1880. 
Von Dr. H. Nitsche Abdruck aus dem amtlichen Bericht Iv, p. 83-94. op. 

i P- 93-94 PI 
32. From the author. 

Proceedings of the Academy of Natural Sciences of Philadelphia. Part 1. Jan. 
to April, 1882, pp. 184, pl. 1. From the society. 

Ueber das Vorkommen eines gemengten Diluviums und anstehenden Tertiarge- 
birges in den Dammer Bergen, im Suden Oldenburgs. Von K. Martin, in Leiden. 
p- 24. From the author, 

Beitrage zur Kenntniss der Fische Afrika’s (11) und Beschreibung einer neuen 
Paraphoxinus Art aus der Herzegowina. Von Dr. F. Steindachner. pp. 18. Ta- 
feln 6. From the author. 

:0: 
GENERAL NOTES. 
BOTANY .! 


Nore on UrREDINEX.—Those botanists who have given atten- 
tion to the parasitic fungi, have observed the great and often ex- 
treme conservatism of the English fungologists, especially in 
regard to the later views as to the nature and relationship of the 
Uredinex. The old genera A‘cidium, Reestelia, Lecythea, Tri- 
chobasis and Uredo have continued to find place in the books 
although their autonomy was long since disproved, or rendered 
highly doubtful. It is doubtless better that innovations in science 
should be slowly accepted, but it is equally without doubt that 
there has been too great a holding back from the recent sugges- 
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tions made by the continental botanists. It is, therefore, gratify- 
ing to find in the last number of Grevi//ea, a paper on “ Exotic 
Fungi,” by M. C. Cooke, in which the modern views as to the 
Uredinez appear to be fully accepted. In this paper the species 
of Puccinia are described as including three stages, viz: 1. The 
AEcidium stage; u. The Uredo stage; and ur. The Teleutospore 
stage. This is practically identical with the method followed by 
Fuckel in his Symbole Mycologice. In the year 1879 Cooke pub- 
lished a rearrangement of the British species of Uromyces, in 
Grevillea, in which he brought together the three stages of the 
plants of that genus, in a manner similar to that now adopted for 
Puccinia. We may then fairly conclude that so far as the great 
English fungologist is concerned, the autonomy of Aécidium is 
no longer to be admitted. While it may be necessary for us to 
name the new /Aécidia as found, as is done by Cooke in his last 
article in Greved/ea, such names are not to be regarded as having 
right to place in any system of classification; The cidium 
acanthacearum, As. plectronie, dissotidis, vanguerie and 
LE. cardiospermi, described as new by Cooke, must be considered 
as so many imperfect forms of Uredinez, and the names given 
them are merely for their convenient and ready designation. 

If now we are to accept this view of the nature of the Uredin- 
ez, why should we not, for the sake of uniformity, call the first 
the conidial stage, the second the stylosporous stage, and the 
third the teleutosporous stage; the first producing conidia, the 
second stylospores and the third teleutospores. Certainly the 
homologies would be more fully respected by the use of these 
terms. It is, perhaps, too early to urge that as the teleutospores 
appear to be in reality reduced asci, containing one or more asco- 
spores, they should be called asci simply. We have elsewhere 
given reasons for considering the Uredinee to be greatly reduced 
or degraded Ascomycetes, and they need not be repeated here, 
The conidia (with their accompanying spermatia) and _ stylo- 
spores of Uredinez have the same general relation to the teleuto- 
spores that the conidia, spermatia and stylospores of ordinary As- 
comycetes have to the asci and ascospores, and they might well 
bear the same names. 


ALLEN’s CHARACEZ AMERICAN ExsiccaT&®, — Of this most 
excellent work, the second and third fasciculi have recently ap- 
peared. The specimens are ample and are so well preserved that 
they invite even the tyro to their study. In fasciculus 1, the 
species are as follows, the numbers continued from fasciculus 1: 
II, 12, 13, 14, Chara coronata Ziz., various forms; 15, Cv. excelsa 
Allen; 16, Ch. evoluta Allen; 17,18, Ch. fetida A. Br., two 
forms; 19, Ch. contraria A. Br.; 20, Ch. fragilis Desv. 

In fasciculus 111 the species are: 21, Ch. fragilis Desv., a sec- 
ond form; 22, Ch. delicatula Ag.; 23, Ch. gymnopus var. elegans 
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24, Ch. gymnopus var. Huimboldni A. Br.; 25, Ch. sejuncta 

26, Ch. aspera Willd.; 27, Ch. aspera Willd., var. A/a- 
counit; 28, 29, Nitella flexilis Ag.; 30, N. flexilts Ag., var. sud- 
capitata A. Br. 

Readers of the NATURALIST can render a real service to science 
by collecting and forwarding good specimens of Characee to the 
author of these fasciculi, Dr. T. F. Allen, No. ro East 36th St., 
New York city. Specimens should be collected in midsummer. 

CotorED Ficures oF THE LarGer Funci.—Fries’ Icones 
Selecte Hymenomycetum nondum delineatorum.” Of this 
beautiful and valuable publication begun by the late Elias Fries 
in 1867, the 6th Fascicle of the 2d vol. has lately been issued 
bringing the work up to plate 170 and containing, in all, figures 
of 468 species, mostly Agarics. The figures are colored litho- 
graphs on sheets of fine heavy paper 11x15 inches, and are justly 
considered as the ze plus ultra of mycological illustrations. No 
one who has seen them will question their artistic merit and the 
fact that the original drawings were done under the direct super- 
vision of the illustrious Fries is a sufficient guarantee of their 
scientific accuracy. 

Kalchbrenner’s “Icones Selecte Hymenomycetum Hungariz,” 
of which only 40 plates have been published, is a work entirely 
similar in style and character to the above. 

The “Figures peintes des Champignons,’ by Monsieur le 
Capitaine Lucand (Autun, Saone et Loire, France), are also 
worthy of high commendation. These are on sheets about 10x13 
inches, The figures are beautifully colored and shaded, being, in 
fact in point of artistic merit, not inferior to those of Fries’ 
Icones. Monsieur Lucand has now issued two fascicles of 25 
plates each, at 30 francs per fascicle. 

The first two publications mentioned are sold at about $25 
per 100 plates—F B. Allis, Newfield, N. F. 

THE scARCITY OF ALDER CATKINS.—Professor Bailey speaks in 
the April number of the Zorrey Bulletin, of the comparative lack 
of the alder catkins of the male sex, near Providence, R. I. ‘In 
this vicinity I notice also but few male catkins, whereas plenty of 
female flowers are to be found.—C. S. Plumb, Amherst, Mass. 


BotanicaL Notes.—Dr. W. P. Wilson’s paper on the respira- 
tion of plants in the June number of the Amer. Fournal of Science 
is an excellent resumé of our present knowledge of this difficult 
subject. Respiration of plants, z.¢. the taking in of oxygen and 
the giving off of carbon dioxide is now known to be a complex 
process exactly analogous to the respiration of animals. The 
carbon dioxide excreted in plant respiration is not, as was 
formerly supposed, a product of direct oxidation from the free 
oxygen of the air—-—Mr. Darwin in one of his latest papers read 
before the Linnean Society showed that root hairs are developed 
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only upon particular surface cells, and not indifferently upon any 
of them. Only those surface cells which contain non-granular 
contents give rise to root hairs. In the Daily Spy of Worcester, 
Mass., Joseph Jackson, of the Worcester Natural History Society, 
is publishing from time to time, lists of the plants of the season 
as they appear, with pleasant notes upon many of them. It 
would be a good thing for American botany if plant collectors 
generally were to follow Mr. Jackson’s example-——The Orange 
Judd Co., of New York, has brought out an American edition of 
‘The Chemistry of the Farm,’ by R. Warington, F.C.S. The 
first five chapters are devoted to Plant Growth, Sources of Plant 
Food, Manures, Crops, and Rotation of Crops, all more or less 
botanical. In these chapters the matter is unusually good, the 
latest views generally being adopted. The book can be heartily 
commended, A curious paper on “Pollen Tubes,” appears in 
the June Am. Mo. Mic. Fournal, by J. Kruttschnitt. The writer 
proposes the theory that “the pollen tubes insinuate themselves 
amongst the papilla of the stigma where, on bursting, the fovilla 
is taken up by the conducting tissue of the style.” This con- 
ducting tissue is supposed to convey the fovilla to the ovules! 
The editor of the Journal ought to have cut out the theory from 
the article before publishing it, as it may mislead some of the 
younger readers who are not well grounded in vegetable histology 
and _ physiology. Mention should have been made in these 
notes long ere this, of the slides prepared by Rev. A. B. Henry, 
of Taunton, Mass., to illustrate the sexual and asexual repro- 
duction of the Marine Algz. In set 1 six slides represent the 
sexually produced spores of six different species, each representing 
a family of the Floridiz according to Agardh’s classification. 
Set 11 is made up of similar preparations, taking however a wider 
range, and including species of lower orders. The sets may be 
obtained for three dollars each, which, considering their great use- 
fulness, is very cheap indeed. Professor Underwood is at work on 
the Hepaticze of North America, and we may hope to receive from’ 
his hands, some day, a manual of these neglected plants. 
Professor Penhallow, of the Houghton Farm Experiment Station, 
at Mountainville, Orange county, N. Y., has issued a circular 
directing attention to many points in the life-history of the dis- 
ease known as “peach yellows.” We trust that as many of the 
NATURALIST readers as can do so, will aid in this work by corre- 
spondence with the professor. The April Zorrey Bulletin ap- 
peared with nine full page plates, of which eight were illustrative 
of Dr. Allen’s paper on the “ Development of Cortex in Chara.” 
The excellent work done by Dr. Allen on the Charz is one that 
will commend itself to all students of plants. In the May Bo- 
tanical Gaszetie C. H. Peck describes fourteen new species of 
fungi from California and Arizona. One, a remarkable species of 
Lycoperdon, is named L. pachydermum. 
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ZOOLOGY. 

Tue DisTR!BUTION OF M. MARGARITIFERA.—Professor Cail pub- 
lished a note in the last number of the NatTurALIsT which seems 
to demand notice from me, inasmuch as the note appears where 
readers may see it who have xot seen my articles. There are two 
of these, published in the Journal of the Cincinnati Society of 
Nat. History, and subsequently, a synopsis of the first, and the 
whole of the second, in the Am. Your. Sct. and Arts, March, 1882 
My first article appeared in the Cincinnati Journal, January, 1881. 
My second in July, 1881. In reference to the distribution of the 
species under consideration, I said, in the first article, pp. 2 and 
3, “but among these shells occurs one remarkable anomaly of 
distribution in the presence of the Margaritana margaritifera 
Lam., an European species which occurs in the New England 

States, and, though wanting across the whole interior of the con- 
tinent, reappears in the drainage of the Pacific slope.” Having 
thus put upon record the general fact of the great severance of 
these two areas of occupancy, I used the language quoted by 
Professor Call, in the generalizations of my second paper. 

I may say that I have specimens of this species in my collection, 
from several streams in the different ‘‘ New Engiand States,” and 
from various points in the “drainage of the Pacific slope,” and 
that, having given evidence of the possession of the necessary 
knowledge on this head in my first article, 1 may have been rather 
careless about the use of language in my second, thinking that I 
had made my ¢keszs sufficiently plain. 

I simply wish to put upon record the fact, that my ignorance 
of the distribution of this curious species is not so great as Pro- 
fessor Call’s note would seem to suggest. 

As this matter is open for further remarks, I wish to call the 
attention of the students of this subject to the distribution of the 
Margaritana monodonta Say, originally described by him as a 
Unio, but which belongs to the present genus without a doubt. 
Mr. Lea early mentioned the similarity of this species to the J/, 
margaritifera, Obs. vol. vil, p. 43, and vol. x, p. 58. In the first 
of these articles he says (after having described the soft parts of 
the WZ. margaritifera): “The Unio monodontus Say properly 
belongs to this genus. The soft parts have the same character, 
and the hard enveloping parts are very closely allied.” In the 
second of these references he says (following a discussion of the 
soft parts of Monodontus): ‘‘ The form of the outer hard parts, as 
well as the soft parts, is so different from other Unionidae, except 
Margaritana margaritifera that we might expect to find a strong 
variation in the important part of the. embryonic shell, but, un- 
fortunately, we have not yet seen the embryonic shell of either of 
them,” etc. Now while there are differences in these two mollusks, 
sufficiently emphasized to separate them as species, there are 
numerous characters pointing to their close alliance, and as I have 
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szen no record of the occurrence of the Monodontus in localities 
inhabited by the Margaritifera, it may fairly be said to be its rep- 
resentative over the region, or a large part of it, where the latter 
is wanting. In fact, the suggestion of close relationship, and dif- 
ferences due to undetermined causes, make a thorough study of 
these two species, by competent histologists,a matter of very 
great interest. This is only one, and that not a specially 
emphatic case of equivalents, some of which I hope to cite in 
part 11 of this discussion, and every phase of it seems to me to 
ook in the direction pointed out in part 11. It remains to say 
that this shell has a close analogue, and a southern one at that, 
in Europe, this being the Uzzo senuatus Lam.,a shell found in the 
Rhine, Meuse, Seine, Rhone, Loire, Garonne, Charente, Adour, 
Dordogne, Tarn, etc., but of whose northern distribution there 
seems to be no record. In his Mollusques de France, p. 634, the 
Abbé Dupuy makes the following remarks on this species: 

“Cette espéce si remarquable et dont les caractéres sont si 
tranchés, a été confondue par presque tous les auteurs frangais, 
aprés Draparnaud, avec la J/argaritana margaritifera Lam., qui en 
différe essentiellement puisqu’ elle n’ a pas les Jamelles postéri- 
eures quien ont fait faire un genre particulier par plusieurs auteurs, 
L’erreur est venue, chez les auteurs francais de ce qu’ils n’avient 
pas en connaissance d’échantillons authentiques d’ Unio margari- 
tiferus Retz. (Mya margaritifera Linn.).: D’un autre cote, les 
étrangers ont donné le nom d’ U. sénuatus a une grosse var. sinuée 
inféricurement du véritable Unio margaritiferus Retz., parce qu’ils 
ne connaissaient pas non le veritable U. s¢xwatus Lamk. 

I wish to add, that having been favored with numerous speci- 
mens of both these species, from authentic localities, I can see 
how these shells may have easily seemed to collectors to be very 
similar. The fact that a species so closely allied to the JZ mar- 
garitifera, and yet so evidently distinct from it, exists both in 
Europe and America, is one of considerable interest, and when 
taken in connection with other associated facts, becomes some- 
what suggestive. 

In this connection I wish to invite correspondence concerning 
the geographical distribution and variation of the Unionidz, and 


hange of specimens —A. G. iWVetherdby. 


the exc 
NOMENCLATURE OF EXTERNAL PARTS OF ARTHROPODA.—The 
following terms have been devised for convenience in anatomical 
and systematic work on the Arthropoda, and are submitted 
for the judgment of naturalists. We have adopted them in a 
forthcoming monograph of N. A. Phyllopoda now in the press. 
The term arthromere, originally employed in the author’s 
“ Guide to the Study of Insects” in 1869, is now restricted to the 
body-segments of Arthropods, the term zonite or somite being 
used for the body-segments of worms, as well as Arthropods. 
The “ head,” “ thorax,” and “abdomen” are termed respectively 
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cephalosome, benosome (Gr. baino, to walk, locomotion), and wro- 
some. The head-segments are termed cephalomeres, the thoracic 
segments d@nomeres,and the abdominal wromercs. For the 
antenna, the term @sthopoda, and for the mandibles and maxille 
the previously used term guathopoda is adopted. 

The thoracic legs are termed d@uopoda, and for the abdominal 
legs, Westwood’s term wropfoda, applied by him to the terminal 
pairs of feet of the Tetradecapoda is extended to all the abdomi- 
nal feet of Arthropods. The basal abdominal feet of male De- 
capoda modified as accessory reproductive organs, are termed, for 
convenience in descriptive carcinology, goxopoda, and the jointed 
anal cerci of certain insects and of Apus, are termed cercopoda 
(kerkos, cauda). For further explanations and other more special 
terms, the reader is referred to the memoir to appear in Hayden's 
Report, U. S. Geological Survey for 1879.—A. S. Packard, Jr. 

Zoo.ocicaL Notes.—A series of papers on the comparative mor- 
phology of the ear, by C. S. Minot, is appearing in the Journal of 
Otology. Thus far they relate to the auditory organs of the 
Medusz, the Echinoderms, the Mollusca, worms and Crustacea. 
They will be found to be useful compilations, and are accom- 
panied by cuts and full bibliographical lists. The mites and 
other low Arachnids of the Malayan Archipelago are described 
and well figured by Dr. Thorell in the annals of the Museo Civico di 
Storia Naturali di Genova. Dr. H. C. Chapman describes a 
foetal Kangaroo and its membranes in the Proceedings of the 
Academy of Natural Sciences of Philadelphia. The author closes 
his paper as follows: “On the supposition that the theory of evo- 
lution is true, one would naturally expect to find forms inter- 
mediate in their structure and development between the reptiles 
and birds on the one hand and the placental mammalia on the 
other. As is well known, in the structure of its skeleton and 
generative apparatus, the Oruithorhyncus resembles very closely 
the reptile and bird, while, as we have just seen, the foetal mem- 
branes of the Kangaroo recall the corresponding parts in the 
reptilian-bird type and foreshadow those of the placental mam- 
mal. Ifthe parts in question have been truthfully described and 
correctly interpreted as partly bridging over the gap between the 
non-placental and placental vertebrates, they supply exactly what 
the theory of evolution demands, and furnish, therefore, one 
more proof of the truth of that doctrine.” The vagus nerve of 
the domestic cat is described in detail, with wood cuts, by Dr. T. 
B. Stowell in the Proceedings of the American Philosophical 
Society. Having compared the vagus nerve in man, cat, dog, 
horse, ox, sheep, rabbit and frog, he is satisfied that the cat pre- 
sents advantages over all others as a basis for comparative study. 
At a late meeting of the French Academy a paper was read 
by M. Koehlen on some attempts at hybridization between differ- 
ent species of Echinoids. These were successful in the case ofa 
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Spatangus and a Psammechinus. The Trichina when encysted 
in salt meat has been found, by M. Fourment, to possess vitality. 
In salt meat prepared fifteen months back were live Trichina, 
which were fully evolved in the alimentary canal of a new host, 
and caused death. Professor Th. Eimer contributes to Wature 
a letter regarding the existence of a voice in lizards, which he 
has observed in the wall lizard of the rocks of Capri, a peculiarity 
generally ascribed among reptiles to geckoes and chameleons 
alone. This lizard makes a peculiar soft piping sound on being 
captured, and “ uttered repeatedly in quick succession, a series of 
very sharp tones, sounding like ‘bschi,’ and reminding me of the 
hoarse piping of a mouse or a young bird.” Dugés also states 
that Lacerta edwardsi, a little lizard peculiar to the shores of the 
Mediterranean, is apt to utter a sound like the croaking of a 
Cerambyx, while Lacerta ocellata, when angry, will expel its breath 
so vehemently that a sort of noise is produced. According to 
Landois Lacerta viridis is able to utter a distinctly hissing or 
blowing sound. TZapoya douglassit,a kind of lizard living near 
the Oregon lake, when irritated, hisses very audibly, while the 
iguanas are reported to hiss and blow on being caught. A 
pigmy pig (Forculia salvania), a very rare creature from the 
Doars of Bhotan, has recently been added to the Zoological So- 
ciety’s collection in London. These lively little pigs, says a cor- 
respondent of Nature, probably weigh hardly as much as a hare, 
but are most active and energetic, and are ordinary pigs in minia- 
ture. Professor Marey has lately published an article ona 
“photographic gun,” by which he has been enabled to take some 
most interesting instantaneous photographs of birds in flight. 
ENTOMOLOGY .! 

CHANGE OF HABIT ; TWO NEW ENEMIES OF THE EGG-PLANT.—In 
our writings on the Colorado potato-beetle, we have repeatedly 
drawn attention to the fact that Doryphora juncta, although a 
native of the Atlantic States and living in the midst of our culti- 
vated species of Solanum, has yet never shown any inclination to 
leave its natural food-plant, the wild horse-nettle (Solanum caro- 
/inense) for the cultivated species of the genus. We have now 
for the first time to record its appearance as an enemy to horti- 
culture, Dr. A. Oemler, of Wilmington island, near Savannah, 
Ga., having found it—larve as well as beetles—feeding on his 
egg-plants in the earlier part of June. There can be no doubt 
about the correctness of Dr. Oemler’s observations, as the speci- 
n.ens were sent to us for determination. This is another of those 
instances of remarkable and sudden change in the food-habit of a 
tolerably common and otherwise well-known species which led us 
to the remarks made on p. 152 of this volume anent ‘“‘ New Insects 
injurious to Agriculture.’ As in other cases of this sort the 
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causes of such change are not readily ascertained. In this 
particular case the new habit may be only temporarily developed 
in a restricted region, either by the disappearance or poor condi- 
tion of Solanum carolinense; or it may become permanent and 
cause J). juncta, hitherto looked upon as harmless or even bene- 
ficial, to vie with its ten-lined relative in destructiveness. Time 
alone will indicate, as we have no grounds upon which to base 
any confident prediction. 

Another case very similar to that just mentioned may here be 
recorded. There is a small tortoise-beetle (Casstda texana Crotch 
easily distinguished from its congeners by the uniformly pale 
¢reen color of its upper surface and by the coarse striz of punc- 
tations on the elytra. In 1879, we found it in all stages abun- 
dantly in Southern Texas feeding on the leaves of Solanum eleag- 
nifolum. Dr. Oemler now writes (June 13th) that he finds eggs, 
larve and imagos of this beetle quite commonly depredating on 
his egg-plants, though there is no previous record of any such 
habit, and, indeed, the species is not recorded from the Atlantic 
States albeit we have found it this very season at Washington on 
Solanum carolinense —C. V. Riley. 

Nores oN MicroGAsters.—In the Proceedings of the Boston 
Society of Natural History (vol. xx1, pp. 18-38), Dr. Packard 
describes, among other parasites of butterflies, certain Micro- 
gasters upon which we would make the following remarks : 

Microgaster cavinata Pack. (p. 25). This, bred from the larva 
of Pyramets atalanta, should be considered as but a variety of 
Microgaster gelechie Riley (ist Rep. Ins., Mo. 178, 1869), bred 
from Gelechia gallesolidaginis Riley. It differs in nothing but the 
black anterior and intermediate cox and trochanters and darker 
posterior tarsi and tips of tibiz—all variable characters within 
the same species. We have bred the carinata form from Penthina. 

Microgaster piecridis Pack. (p. 26). This, from the larva of 
Pieris rape is a variety of the common, wide spread and poly- 
phagous Apanteles congregatus of Say, who bred it from a Sphinx 
larva. J. utilis French (Can. Ent. xu, p. 42), as well as the 
variety of s/itaris referred to on p. 54 of our 8th report on the 
insects of Missouri are synonymous. The specific name fieridis 
is preoccupied by Bouché (see Microgaster pieridis Bé.; Ratze- 
burg, Die Ichn. d. Forst-insecten 11, p. 73), and as variety names 
are serviceable, especially when, as in this instance, they are 
entomophagic, we would propose fieridivora as a substitute for 
Packard’s variety name. 

Microgaster atalante Pack. (p. 27). This, from Pyramets 
atalanta is also but a variety of Apanteles congregatus (Say). 

Microgaster carduicola Pack. (p. 27). This, bred from Pyrameis 
cardut closely resembles Afpanteles thecle Riley, bred from a 
Thecla larva, but differs in having no median ridge on the meta- 
thorax ; in the more coarsely punctate basal joints of the abdomen; 
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in the slightly larger size and paler posterior tibiz; also in the 
angulated outer side of first cubical cell and the lack of puncta- 
tions beyond second abdominal joint. 

Microgaster lunatus Pack. (p. 28). This bred from Papilio 
asterias, is an Apanteles.—C. V. Riley. 

Does PARTHENOGENESIS EXIST IN THE BEE ?—According to the 
experiments of the Abbé Giotto Ulivi, as reported by Prof. G. F. 
Kroch, in the Scientific American, March 25, 1882, parthenogenesis 
isa myth, Ulivi constructed flat hives with glass sides, contain- 
ing three combs above each other, and furnished with shutters 
and with a portico having glass sides and a trap to prevent egress 
at will, One series of these hives was filled with bees, stores of 
honey and pollen, worker and drone brood, and queen cells, 
sealed and unsealed; a second series had no queen cells, a third 
no queen cells, drones, or drone brood. The result of careful ob- 
servations, as stated by Ulivi, are that: 

1. Queens are usually fertilized inside the hive. Queens on 
their return from the so-called “ marriage flight”” had empty sper- 
mathecas, while the act of fertilization was repeatedly witnessed 
in the hive. 

2. They are fertilized several times. 

3. Drones are not mutilated in the act of copulation. No 
lacerated drones were found after several careful examinations of 
all the drones in hives in which impregnation had taken place, 
and the whitish appendage attached to the queen’s abdomen on 
her return from the “ marriage-flight” was found to consist of 
excreta, 

4. Every egg that hatches into a male or female has been pre- 
viously fecundated. Queens that had been allowed to fly were 
afterwards confined in hives containing no drones or drone brood, 
and either laid no eggs, or laid eggs that did not hatch. 

5. Every queen whose spermatic vesicle is distended and filled 
with liquid has been fertilized. 

6. The eggs of a queen that has never met a drone will not 
hatch. 

7. There is no such thing as a fertile worker. Fertile eggs 
will keep through the winter and hatch in the spring, and this 
hatching of fertilized eggs in queenless colonies has led to the be- 
lief in fertile workers. 

The investigations appear to have been carefully and thoroughly 
conducted, and every result is based upon repeated observations. 
Should they be confirmed, not only will the theory and practice 
of bee-keeping be revolutionized, but another example will be 
added to the many that go to prove how slow mankind should be 
to accept as true conclusions opposed to the ordinary laws of life. 
It may be as well to mention that the continued reproduction 
of the aphides, sometimes called parthenogenesis or virgin ma- 
ternity, is really of a very different nature. It is a process of 
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budding, differing from the budding of a zodphyte, chiefly in the 
fact that it takes place upon an internal instead of upon an external 
surface.— W. N. L. 

Are HOoNEy-BEES CARNIVOROUS ?—In order to elicit farther 
facts bearing on this subject we publish the following note re- 
ceived long since from Dr. Miller; and also Mr. Mason's obser- 
vations. 

LIpPSTADT, 27, 10, 1880. 

My Dear Sir :—My brother Fritz Miller replies to my ques- 
tion whether Apis or stingless Brazilian honey-bees have been 
observed by him as carnivorous, with the following notes: ‘‘ 1876 
November 23, Apis mellifica an bepissten Stellen in trockenem 
Grase. 

“November 24. An frischem Fleische ausser Wespen und 
Fliegen Zahlreiche Bienen: Apis (einzeln), varians, 
Tiigona pinguicosa und besonders haufig eine (vielleicht zum 
Schutze gegen Trigona limao) wie Citronen riechende Art, 77. 
ciltriodora nov. spec. ? 

“November 25. An Fleisch auch J/eiipona ceyrepie und 
Gurupu.” 

Regarding the species of Melipona and Trigona here men- 
tioned, I have to add that they are as yet undescribed, and that 
the names used by my brother are provisional ones. 

Yours very faithfully, Dr. H. MULLER. 


Tue Honey-BEE TASTING OF FLEsH.—In regard to the alleged 
case of the honey-bee attacking and killing moths, published in 
the Naruratist, Vol. xiv., p. 363, 1 may say that I have seen 
at least one, if not several bees (Apis mellifica) resting on a piece 
of meat in a butcher’s shop in Providence, R. I., and lapping with 
its mouth-parts the fresh meat, apparently feeding upon the juice 
of the beef. This happened in the summer, and within six or 
seven years—Norman N. Mason, 


Tue “ OvERFLow Bucs” CALIFoRNIA.'—The following expe- 
rience from one of my correspondents, Mrs. A. E. Bush, of San 
Jose, California, is, I think, well worth publishing, as showing 
how ground-beetles may be so numerous as to become a nuisance 
to man, the Carabidz generally being indirectly beneficial to him 
by devouring plant-feeding species. The insect popularly de- 
nominated “ Overflow Bug” in California is the latynus macu- 
licollis Dej. 

“We lived in Fresno county two years, in the north-eastern 
part, and in the foot-hills of the Sierra Nevada. It is hot and dry 
there, no trees and many rocks where we were; thermometer 
ranging from 96 to 108° for about three months. In June and 
July, when hottest and dryest, the “ overflow-bugs” filled the air 
between sunset and dark; you could not with safety open your 
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mouth. They would light all over your clothes; they filled the 
house, they swarmed on the table, in the milk, sugar, flour, bread 
and everywhere there was a crevice to get through. Take a gar- 
ment from the wall, and you could shake out a cupful. It was a 
reritable plague. Ina shed where the boards had shrunk, and 
the cracks been battened, the spaces between the shrunken boards 
were packed full. They were flying for about two weeks, and then 
they disappeared mostly, or they did not fly much, but were hid- 
den under papers, clothing, and every available place. In No- 
vember before the rains they spread around but not to flY—make 
a light in the night, and you would see the floor nearly covered ; 
lift up a rug and the floor under would be black, and they would 
go scuttling away for some other hiding. I had occasion to take 
up a floor board after they had apparently disappeared, stragglers 
excepted. The house was upon underpinning two feet or more 
from the ground. When the board was raised, there were the 
overflow bugs piled up against a piece of underpinning, making 
such a pile as a half bushel of grain would make. They were all 
through the foothills the same, and much the same in Los An- 
geles about Norfolk, but they did not fly much in the latter 
place. In Los Angeles they seemed to be worse before the 
“Santa Annas,” a hot wind from the desert filling the air with 
sand, and though the chickens were ever so hungry for insects, 
they would not eat the overflow-bugs. You send for a-sack of 
meal, and when you open it you see a handful of overflow-bugs ; 
in the night you put up your hand to brush one from your face, 
and then you get up for soap and water to cleanse your hand. In 
the morning if you put on garments without shaking you get 
them quickly off and shake them.” 


ANTHROPOLOGY .! 


ETHNOGRAPHY OF THE PHILIPPINes.—The mere mention of the 
Philippine islands carries our minds back to the childhood days 
when we first learned of Magellan and his tragic fate. The people 
of these islands are very well described in Stanford's Compendium 
of Geography and Travel for Australasia. But the most thorough 
work will be found in the 67th supplement (Erganzungsheft) of 
Petermann’s Mittheilungen, from the pen of Professor Ferd. 
Blumentritt, and dedicated to Dr. A. B. Meyer and Dr. F. Jagor. 
The work occupies 63 pages of the Mittheilungen, and is accom- 
panied by a bibliography and an excellent colored chart.’ The 
inhabitants of the Philippine islands are 1. Negritos; 2. Malays ; 
3. Chinese, Chinese metis and Japanese. 

The Negritos are the Aétas or Itas, which, together with the 
Samangs, of Malacca and the Mincopees, of Andaman, constitute 
the Negrito, or dwarf negro stock of this part of the world, to be 
carefully distinguished from the Melanesian or Papuan negroes 
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found in the Oceanic area from Papua to Fiji. Fifty one divisions 
of the Malay stock are enumerated, their locations given, and, 
generally, their characteristics. 

The tribal names agree mainly with those of A. H. Keane, but 
each enumerates some not given by the other. 


Tue “ REVUE D’ ETHNOGRAPHIE.’—From Ernest Leroux, of 
Paris, publisher, we have received a new candidate for the favor 
of anthropologists bearing the title, “Aevue d’ Ethnographie 
publié sous la direction de M.le Dr. Hamy, conservatetir du 
Musée d’ Ethnographie, aide Naturaliste au Muséum. Tome 
premier. No. 1.—Janvier-Fevrier, Paris, Ernest Leroux, editeur, 
Librarie de la Société Asiatique, etc., 28 Rue Bonaparte, 1882.” 
The Journal will appear bi-monthly and the cost for foreign sub- 
scribers is 30 francs per annum. 

The first number contains the following papers: 

Introduction, by E. T. Hamy. 

Notes on the archéologie recueillies dans le Cornal, by G. Revvil. 

Les Truddhi et les specchie de la Terre d’Otrate, by H. Lenormant. 

Observations sur des fétiches de pierre, etc,, découverts a l’1le de san Nicholas 
(California). L. de Cessac. 

Quelques jours chez les indigénes de la-province de Malacca. Dr. Montano. 

Reviews.—Societies, Expositions, Correspondence. 


THE ARCHAOLOGICAL INSTITUTE OF AMERICA.—The third 
annual report of the executive committee has just issued from the 
Cambridge University press. With the customary report of 
activities and finances we have nothing to do, and pass to notice 
the contributions to archzological knowledge or materials. The 
Institute has two different departments of labor, differing very 
widely in character, the American and the Classical. In the for- 
mer, Mr. Bandelier, having spent four months at Cholula, Mex., 
has prepared a report, now in press, a brief of which is given in 
the volume before us. The careful examination of the pyramid 
of Cholula has led Mr. Bandelier to conclusions of the weightiest 
importance. A subsequent visit to Atilla enabled the explorer to 
obtain accurate plans of the buildings and to draw some conclu- 
sions as to their functions. Mr. Bandelier subsequently returned 
to the Pueblos of New Mexico, where he has been prosecuting 
the work begun two years ago. Mr. Aymé, our consul at 
Merida, has also been engaged to make explorations in Yucatan. 

In the second, or old world department of the Institute’s 
labors, encouraging progress has been made at Assos, by Mr. 
Clarke and Mr. Bacon, a full account of which will be found in 
the first of the classical series of the institute. 

The labors of the institute are prosecuted through the means 
derived from the fees and the generosity of the members. The 
secretary is Mr. Edward H. Greenleaf, of Boston, who will. cheer- 
fully respond to all inquiries relating to the subject. 
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Cist GrAves IN Oun10.—No. §6 of the Western reserve and 
Northern Ohio [Historical Society’s tracts describes ancient burial 
cists in Northeastern Ohio, similar to those described by Dr, 
Joseph Jones in Tennessee. The graves opened by Mr. Cornelius 
Baldwin, are situated near Parkman, Geauga county, Ohio. 

SPECIAL COLLECTIONS IN THE NEW NATIONAL Museum.—As we 
have previously stated, the new National Museum will be entirely 
anthropocentric in its.arrangement. At an early day we shall 
lay the whole scheme before our readers. Number 7 of the cir- 
culars is by Dr. James M. Flint, U.S. N., and gives an idea ot 
what the entire exhibit will be when completed. Dr. Flint’s cir- 
cular is a classification of the forms in which drugs appear and 
are administered. The collection of medicines when completed 
will constitute an object lesson on the anthropology of medicine, 
including those of all ages and races of men. 


GEOLOGY AND PALAZONTOLOGY. 


New MarsupPIALs FROM THE Puerco Eocene.—In preceding 
numbers of the NAruRALIsT, the characters of two new species 
of as many genera of kangaroo-like Marsupialia from the Puerco 
Eocene were given. I now add to these three additional species, 
one of which represents a new genus. The bones obtained with 
the teeth confirm the reference to the marsupial order which has 
already been made. In one of the species, Catopsalis pollux m., 
the astragalus is preserved. It considerably resembles that of a 
kangaroo; the reduced navicular facet and the large cuboid facet 
indicate the predominant development of the external digits, and 
the reduction of those of the inner side of the foot. Caudal ver- 
tebrz indicate a large tail. 

olymastodon tabensis, gen. et sp. nov. Char. gen.— Known 
only from the inferior dentition. Supposed formula: I. 1; C.0; 
P.-m.o; M. 2. The first true molar is large, exceeding the sec- 
ond, and supports three longitudinal series of tubercles. Func- 
tion of the molars grinding. 

In this genus the molar part of the dentition assumes the ex- 
clusive control of mastication, having already displayed a pre- 
dominance in Catopsalis. The molars are similar in their general 
character to those of Prlodus and Catopsalis, but the three rows of 
tubercles distinguish them from both. 

Char. specif—The first true molar is two-fifths of itself longer 
than the second molar, and viewed from above, it has an oval out- 
line, a little narrowed anteriorly and with rounded extremities. 
Its tubercles are small and closely packed together, so that those 
of the middle row have a subquadrate outline. There are eight 
tubercles in the internal row, twelve in the external and nine in 
the median. There are no basal cingula. The second and last 
true molar has a pyriform outline when viewed from above, the 
posterior extremity being the narrow one. The contraction of 
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the outline is regular on each side, and the posterior extremity is 
rounded. There are seven tubercles in the external row, five in 
the middle row and only two in the internal, since the middle row 
forms the internal edge of more than half the length of the 
crown. No cingula. 

Measurements—Length of M. 1, m. .0225; width of M.1 at 
middle, roo. Length of M. 11, .0140; width of M. 1 anteriorly, 
.o115. Besides the three rowed tubercles of the first molar, and 
the apparent absence of the fourth premolars, this species differs 
from the Catopsalis pollux in the large size and the larger number 
of tubercles in each row of the molars. New Mexico, D. Baldwin. 

Catopsalis pollux, sp. nov.—The size of this species exceeded 
that of Macropus giganteus and still more that of the Catopsalis 
foliatus. The ramus has the form of that of a rodent, being ver- 
tically narrowed at the diastema, and deep at the molar region. 
The inferior face widens and becomes flat posteriorly, and is more 
oblique than in the C. fofatus, from the greater downward exten- 
sion of the external or masseteric edge. The interior edge on 
the contrary, ascends a little from the anterior inferior border, 
enclosing the large internal pterygoid fossa. The inferior plane 
commences below the anterior part of the first true molar. The 
symphysis is short, and was not probably strongly united, as in- 
dicated by the few rugosities of its surface. The coronoid pro- 
cess rises from a point opposite the posterior extremity of the 
first true molar. 

The incisor is relatively large, and is more curved than that of 
a kangaroo, having the general form of that of a rodent. The 
acumination or bevel of the posterior face is less rapid than that 
of a rodent, and is perfectly gradual. The enamel band covers 
the antero-external face as far as exposed, which is to below the 
anterior part of the diastema, and is gently convex in transverse 
section. It does not cover the entire external face, as its width 
is equal, while the antero-posterior diameter of the tooth increases 
below. The posterior face is convex and is not much narrowed. 
The internal face is slightly concave, and the enamel is recurved 
so as to forma band on its anterior part, thus differing from 
most rodents. The enamel surface is delicately obsoletely line- 
ridged. The length of the diastema is equal to that of the com- 
bined P.-m. 1v and M.1. The fourth premolar is a simple tooth 
with a triangular transverse section, the obtuse apex of the triangle 
looking forward. This edge is continued downwards by reason 
of the exposure of the anterior root, and is not acute, The first 
true molar is an elongate-oval, with six tubercles on each side. 
These are so closely placed that their. outlines are angular, and 
they are only separated by fissures. No cingula. The second 
true molar is three-fifths the length of the first, and is broadly 
rounded posteriorly. It supports four tubercles on the internal, 
and five on the external sides, and a raised edge connecting the 
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sides posteriorly. The tubercles are appressed as in the first 
molar. No cingula. 

Measurements —Length of ramus without incisor to posterior 
edge above angle; M..o94. Length from do. to last molar inclu- 
sive, .060. Length from do. to fourth premolar, .025. Diameters 
M. I, anteroposterior, .O1g, transverse, .00g; diameters M. u, 
anteroposterior, .012, transverse, .010; depth of ramus at middle 
of diastema, .024; depth of ramus at middle of M. 1, .033.-- 
D. Baldwin, 

Ptilodus trovessartianus, sp. nov.—This species is represented 
by three of the characteristic fourth inferior premolars, one of 
which stands on a part of the ramus, giving its depth. These 
differ from those of the P. mediaevus in their uniformly smaller 
size, and in their strongly serrate posterior edge. The number of 
lateral edges is 12,as in P. mediaevus. Length of fourth pre- 
molar, M. .0055; elevation of do. .0040; depth of ramus at P.-m. 
Iv, .0057. Discovered by D. Baldwin. Dedicated to the dis- 
tinguished mammalogist, Dr. E. L. Trouessart, of Angers. 

Haploconus entoconus, sp. nov.—The largest species of the genus, 
represented by a right maxillary bone supporting the last five 
molars. The peculiarity which distinguishes it from the 7. Zneatus 
is the conical form of the internal lobe of the fourth premolar, 
which is in the 1. Zézeatus, flatand concentric in section. Further, 
the posterior inner or cingular cusp of the true molars is extended 
further inwards than in that species, giving the crowns a greater 
transverse extension. The posterior molar has the posterior 
external angle less developed than the other molars. The third 
premolar is a robust cone with subtriangular base. 

Measurements——With base of P.-m. 111, m. .007; of P.-m. Iv, 
.008; length of base of do. .0055; width base M.1, .0085; length 
do. .0050. Puerco beds of New Mexico. D. Baldwin. 

Haploconus gillianus, sp. nov.—A small species of the size of the 
FT, angustus, but having the same peculiarity of the fourth 
superior premolar as the 7. extoconus, 2. e., with the internal lobe 
conic. That tooth is also relatively smaller than in the /7/. entoconus, 
and has an anterior basal external tubercle not found in that 
species. The inferior true molars have an anterior median 
tubercle which is not found in the //. angustus and FH. xiphodon, 
and the external anterior cusp has not the compressed form 
general in the genus. 

Measurements. — Diameters superior P.-m. Iv, anteroposterior 
.0033; transverse, .0046. Diameters superior M. 1; anteropos- 
terior .0040; transverse, .0060. Length last two inferior molars, 
.0093; length of last inferior molar, .oco5o. Depth ramus at M. I, 
0085. From W. W., New Mexico. D. Baldwin. Dedicated to 
my friend Prof. Gill, of Washington.—£. D. Cope. 


GroLocicaL News.—In Vol. xv, Part 1, of the Geological 
Survey of India, R. Lydekker, F.Z.S., describes the triassic 
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limestones of Northwest Kashmir, and the palzozoic and meta- 
morphic rocks of the same district, as well as the tertia- 
ries of the lower Kishanganga valley and Khazan. He also de- 
scribes and figures the entire lower jaw of Pachygonia incurvata 
Huxley, a labyrinthodont from the Panchet rocks, and portions 
of the mandibles of Gontoglyptus huxleyi Lydekker, and G/yp- 
tognathus fragilis Lyddeker, both labyrinthodonts from the same 
group.—Professor Whitney has recently published a work 
on the climatic changes of later geological times, in which 
he maintains that our globe is gradually becoming desiccated 
—a process that commenced in cretaceous times. The increas- 
ing dryness, within historical times, of Persia, Arabia, the 
countries around the Aral and Caspian, North Africa and 
Greece, is proved by abundant facts. Setting aside the removal 
of forests, and the effects of the glacial period, Professor Whit- 
ney refers this decline in precipitation to a diminution of the 
earth’s temperature consequent on lessened solar radiation. 

The May number of the Geological Magazine contains contribu- 
tions to the palzontology of the Yorkshire oolites, by W. H. 
Hudleston, with descriptions of a new genus and two new species 
of gasteropods. To the same number Professor Marsh contri- 
butes an article upon the wings of Pterodactyls. The “ pteroid 
bone” is maintained to be a part of the first digit; it supported a 
membrane extending from near the shoulder to the wrist, and was 
articulated to the ‘lateral carpal,’ which is probably the meta- 
carpal of the first digit. Thus the wing finger is the fifth, not the 
fourth, since the pteroid bone is upon the radial side. Dr. W. 
Flight continues his history of meteorites, and the Rev. B. Irving 
his argument upon the classification of the European rocks known 
as Permian and Trias. In the same magazine Mr. H. H. Ho- 
worth considers the evidence of the loams and brick-earths in 
favor of a post-glacial flood. He believes that the Diluvium of 
Russia was continuous with the loam of France and Spain until 
the outpouring of the volcanic mud, which, swept over and min- 
gled with it by the great flood, constitutes the loess. Patches 
of this loam, occupying valleys in France, Britain, etc., remain 
undisturbed, and form brick-earth, while the remainder has been 
altered and its pebbles rolled. The glacial period had passed, and 
ice would have scooped out the soft loam from the valleys, so that 
the result could only have been accomplished by a great flood. 


MINERALOGY 


A PHOSPHORESCENT VARIETY OF LiMESTONE.—Through the 
courtesy of Professor ED. Cope, the writer has had an oppor- 
tunity of examining a remarkable substance recently found in one 
of the mountain mines of Utah, near Salt Lake city. It is a white 
rock which phosphoresces with a lurid red light whenever struck 


‘Edited by Professor H. Carvitt Lewis, Academy of Natural Sciences, Phila- 
delphia, to whom communications, papers for review, etc., should be sent. 


688 General Notes. [August, 


or scratched with a hard substance, and on that account has been. 
called by the miners, /el/-fire rock. 

It proves upon examination to be an almost perfectly pure car- 
bonate of lime, containing occasionally slight impurities of iron, 
ete. It is a loose grained, white, crystalline limestone, the grains 
of which are but slightly coherent, giving the rock the appearance 
of a soft sandstone. Upon slight abrasion in the hand, it crumbles 
to form a coarse, calcareous sand. Under the microscope the rock 
appears as a loose mass of irregular, angular grains, which are 
nearly transparent, and which have a luster resembling that of 
alum. Portions of the rock are colored slightly yellow by oxide 
of iron. 

Its phosphorescent properties are very remarkable, entitling it 
to rank as a-new variety of limestone. It was long ago noticed 
by Becquerel that some limestones were slightly phosphorescent, 
but so far as known, no other limestone possesses this property 
in a degree at all approaching that now described, the phosphor- 
escence of which is nearly as strong as that of fluor spar. 

Phosphorescence is developed when the rock is either struck, 
scratched or heated. Upon using metal, glass or any other hard 
substance to strike or to scratch it, a deep red light is emitted, 
which continues sometimes for several seconds after the blow. 
Rubbing with other fragments or grinding in a mortar developed 
a white light. The most remarkable phosphorescence is developed 
by heating a fragment of the limestone in a glass tube overa 
flame. It then glows with’'a deep red light which lasts fora 
minute or more after withdrawing the flame. The color of the 
light emitted resembles that of a red hot body. Several seconds 
before dying out, the light becomes white or bluish-white. Upon 
cooling and subsequent heating, phosphorescence is again de- 
veloped in the same fragment, but much more feebly and for a 
shorter period,and after two or three such heatings, its phosphor- 
escence is destroyed. —H. C. L. 

PROCEEDINGS OF THE MINERALOGICAL SocIETY OF GREAT 
Britain AND IRELAND—The Mineralogical Society of Great 
Britain and Ireland, instituted in 1876, holds general meetings in 
London two or three times a year, and an annual meeting at the 
time and place of the British Association meeting. Local meet- 
ings may also be held at any time and place. Its proceedings are 
issued as occasion may demand. The number before us, dated 
May, 1882, contains the following papers, read at the meetings of 
December 23, 1880, and September 2, 1881. 

Minerals new to Britain —Professor Heddle contributes analyses 
of the following British minerals: Halloysite, fibrolite, martite (ap- 
parently altered magnetite), turgite (pseudomorphous after pyrite), 
xonaltite (resembles a granular pink chalcedony), schiller spar 
(mixed with serpentine), hydrous saussurite (?), tachylite (a fused 
dolerite), dolerite, pitchstone, spherulite, paulite (hypersthene), 
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zoisite, idocrase, andalusite, withamite, olivine, pinite, gigantolite, 
chlorophyllite, scapolite, pyrrhotite, pyromorphite, aragonite, 
reddle, lydian stone, hornstone, chert, lignite, ozocerite. It is to 
be regretted that a careful microscopical examination, especially 
in the case of the silicates, did not precede each analysis. 

On some tl-determined minerals.——Professor Heddle in this 
paper again gives new names to species which he himself ac- 
knowledges are ill-determined and donbtful. 

Plynthite is the name given to a red bole, which falls to pieces 
in water, and which “probably has resulted from a bed of earth 
which has been covered and burnt by a trap stream.” 

Uigite is a zeolite occurring in radiated, sheafy plates at Uig, 
Skye, which is but partially described. It is perhaps mesolite. 

Ferrite is an alteration product of pyroxene, which occurs in 
brown crystals, soft enough to be bruised by the nail. (The name 
has already been appropriated by Vogelsang to designate a still 
worse species, the hydrous oxide of iron found in many rocks.) 

Craigtonite. This name is given to a thin, soft coating of blue- 
black color adhering to red granite. An analysis was made by 
putting the mineral, together with the attached granite, in acid 
and attempting to dissolve the former. The result followed that 
the granite was attacked, as would be expected from such a method 
of analysis. The author wisely refrained from reducing the com- 
position obtained to a formula. The coating is evidently wad. 

Ellonite. “This is an ad interim name given to a pale, dull 
yellow, somewhat unctuous powder, which I got out of small 
nests, occurring rarely in perfectly fresh, recently blasted gneiss.” 
The analysis proves that it is a mixture of sand and clay. 

It would be well if Professor Heddie would follow the advice 
given in the preface to the third appendix to Dana’s Mineralogy. 

A peculiar copper ore from New South Weles.—Professor A. 
Liversidge describes an ore which, though homogeneous in ap- 
pearance, is probably an intimate mixture of quartz and chalcocite. 

On the occurrence of Linarite in Slag-—P. Dudgeon finds well- 
defined crystals of linarite in the cavities of the slag of an ancient 
Roman lead smelting place. He supposes that they were formed 
subsequently to the smelting, during long exposure to the air. 

Some artificial forms of Silica——J. Vanson and E. A. Parkhurst 
contribute some interesting results of a course of experiments in 
the artificial production of agates. They divide banded agates 
into those in which the crystalline mass is outside of the band- 
ings, and those in which it is inside, the first showing growth from 
within outwards, the second from without inwards. They produce 
both of these forms artificially, by precipitating an alkaline solu- 
tion of silica by acid. The acid is introduced through a pipette 
to the bottom of a vessel containing a solution of silica and an 
alkaline carbonate. As the stream of bubbles arise, silica is de- 
posited, and in a few minutes a tube is formed, reaching from the 
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bottom to the surface of the solution. The tube is at first thin, 
but constantly grows in thickness by the deposition of silica on 
the outside, thus forming a series of bands. The authors suggest 
that natural agates are formed by a somewhat similar chemical 
process. By introducing oxide of iron in the solution, they have 
closely imitated certain jaspers and moss agates. 

Description of the Geological Map of Sutherland.—Professor 
Heddle describes a map published in a former number. 

Specular lron in a Copper Works Slag.—W. Terrill has found 
hexagonal plates of specular iron in a copper works slag. 


LERNILITE, AND OTHER SUPPOSED NEW GERMAN MINERALS.—In 
a recent paper by Schrauf in the Zeitschrift fiir Krystallographie, 
etc., upon the magnesian silicates of Southern Bohemia, a number 
of new names are proposed for various substances allied to ser- 
pentine, most of which are products of alteration. Every miner- 
alogist knows the numerous substances found with serpentine in 
a more or less altered condition, but every one will regret that 
Professor Schrauf has thought it necessary to give distinctive 
names to these substances, Superfluous names, if retained in the 
science, will cause determinative mineralogy to become burden- 
some. Enophite, lernilite, kelyphite, siliciophite, berlauite, 
schuchardite, hydrobiotite, parachlorite, and protochlorite are 
the names here introduced to designate substances most of which 
are already well known under more simple designations. 

A curious mistake is made in the name “lernilite,” This is 
the name he applies to the vermiculite of Lenni, Delaware 
county, Pa., already described by Professor Cooke. The name 
Lenni having been misspelt in Professor Cooke’s paper, the error 
is perpetuated by Schrauf in his “lernilite.’ As the term “len- 
nilite” has already been appropriated for a variety of orthoclase 
from the same locality, Professor Schrauf must find another 
name for the mineral. ‘‘ Hydrobiotite” is also a term previously 
used, 

MineErALocicaL Notes,—F. W. Clarke and N. W. Perry in the 
American Chemical Journal for June describe a massive purple 
mineral from Colorado, which appears to be a decomposed fluor 
spar mixed with calcite. An analysis is given, and the name 
“ gunnisonite” is proposed, Certainly no cause has been shown 
for assigning this new name to an impure and partially studied sub- 
stance. According to Dr. Heddle,a schist containing andalu- 
site crystals is used in Scotland for millstones. The hard crystals 
protrude from the surface of the stone and act as grinding teeth. 

Dr. M. E. Wadsworth has found picotite, a chrome spinel, in the 
basalt of Mt. Shasta, California. —— The Smithsonian Report 
for 1880, contains an excellent summary of recent mineralogical 
discovery, prepared by the late George W. Hawes. O. As 
Derby in a recent number of the American Journal of Science, 
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describes the modes of occurrence of the diamond in Brazii. 
Diamonds occur in gravel, in clay or decomposed rock, in a 
compact quartzite conglomerate, and in their original matrix in 
veins traversing the hydromica schist and itacolumite formation. 
The diamond-bearing veins are decomposed hydromica schists 
underlying the itacolumite. By making use of the polarizing 
microscope of Bertrand, Descloiseaux has been able to determine 
the crystallographic and optical characters of nadorite, and has 
shown that the crystals are twins. Rocksalt of a bright 
green color has been found in the Douglashall shafts. It con- 
tained 59 per cent. of potassium chloride with enclosed crystals 
of potassio-ferrous chloride (2KCl, FeCl, 2H;O), for which 
Ochsenius has proposed the name “ douglasite.”’ A specimen 
of chalcedony recently brought by Mr. P. Rathbone, from Monte 
Video, contains an ounce of liquid, with a large bubble. 

An apple green, clayey substance occurs in crevices in the 
weathered granite of Upper Austria, which becomes brittle upon 
exposure to the air, and falls to pieces in water. It is essentially 
a hydrous silicate of alumina, and appears to be similar to the 
variety of fuller’s earth, known as rasumoffskin. O. Leudecke 
has studied the fireblende (pyrostilpnite), of Andreasberg, and 
finds its composition identical with that of pyrargyrite. As the 
former is monoclinic, and the latter rhombohedral, Ag, SbS, is 
proved to be dimorphous. 

MICROSCOPY 

Tue Aucust Meetincs.—The Elmira meeting of the American 
Society of Microscopists, August 15-18, and the Montreal meeting 
of the A. A. A.S., August 23-30, will both be occasions of un- 
usual interest, and all persons interested should attend one or 
both if possible. At Montreal the new section of histology and 
microscopy will meet for the first time, as a full section and with 
the same standing as the oldest and most important sections of 
the association. 

Eye Prorectors.—Nearly every one who has used the monoc- 
ular microscope to any extent has experienced a peculiar fatigue, 
due to the unequal use of the two eyes, which is felt most in the 
unused eye, and which is about equally troublesome whether 
that eye be kept open and confused by a useless vision, or closed 
and irritated by the sudden and frequent changes from use to dis- 
use and by the unnatural muscular efforts required to accomplish 
this. In most cases, as is well known, if this process be con- 
tinued long enough, the disused eye becomes comparatively 
worthless, and the person works almost exclusively with one eye, 
whether with the microscope or witheut it. A similar effect has 
been noticed in the habitual use of the telescope and other optical 
instruments. Persons are often obliged, after some years, to 
practice using the left eye chiefly, for the sake of restoring as far 
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as possible the equality between the two. In addition to using 
the two eyes with equal frequency, most microscopists experience 
the greatest relief by shading the unused eye in such manner as 
to admit light but prevent vision, and about as many contrivances 
have been made for this purpose as there are persons who have 
felt the want of them. Pennock’s Eye Shade, fig. 1, made by 
James W. Queen & Co.,, 
leaves but little to be de- 
sired for this purpose. It 
is portable, convenient, 
and efficient, can be 
adapted to any instrument, 
and, by simply turning it 
over, be used equally well 
with either eye. One of 
the best plans for a home- 
made shade is that re- 
cently described by Dr. L. Brewer Hall, of Philadelphia, before 
the Northern Medical Association of that city. A piece of brass 
wire, No. 18, about 45 centimeters long, is bent at one end 
into a loop 4 centimeters in diameter and covered with a piece 
of black paper folded over and gummed down so as to form 
a disk. This is supported in front of the unused eye by the 
rest of the wire, the other end of which is formed into a ring 
fitting around the drawtube or any available portion of the micro- 
scope. The middle portion of the wire is bent down so as to be 
out of the way of the nose. Any one can make this shade ata 
nominal cost. 


Fig. 1.—i’ennock’s Eye Shade. 


An ApDjJUSTABLE SPRING Ciip.—The Nassau spiral spring clip, 
the construction of which is sufficiently explained by 
Fig. 2, can be instantly adjusted, by a screw move- 
ment, to any degree of pressure that may be 
required upon the cover glass during the process 
of mounting an object. It is made by J. H. McAl- 
lister, of 49 Nassau St., New York. 


CEREAL Foops UNDER THE Microscope.—Some 
months ago Dr. Ephraim Cutter, of New York, 
published an elaborate microscopical analysis of 
over forty kinds of flour and meal, mostly dictetic 
preparations used for children’s and invalids’ food. The nutritive 
value was assumed to be in proportion to the presence of the so- 
called “ gluten cells,” and those preparations were represented as 
worthless and fraudulent which did not contain a due proportion 
of these cells. If trustworthy, this report would have been one 
of the most important contributions of the microscope to practical 
affairs. We published no account of its conclusions, because of 
the certainty that the gluten cells did not contain all the gluten, 


Fig. 2. 


1882. ] Scientific News. 693 


and the want of proof or probability that they represented with 
any accuracy the proportion of gluten present or the comparative 
nutritive value of the preparations. Besides, the relative value of 
the various foods, thus determined, did not correspond with the 
previous results of clinical experience, some foods of well proved 
value being classed as spurious, and others being apparently 
overrated. Dr. J. G. Richardson has recently published a note 
denying wholly the conclusions of Dr. Cutter’s paper, and calling 
attention to the well known fact that fine flour from which the 
“gluten cells” have been removed, still contains from seven to 
twelve per cent. of gluten. 

RemovaL.—A. & A. F. Spitzli, dealers in microscopes and 
optical goods, have removed to the Hall Building, Troy, N. Y., 
where they have increased facilities for filling orders by mail for 
microscopical supplies of every kind. 


:0: 
SCIENTIFIC NEWS. 
— In January last, at the suggestion of Professor C. E. Mun- 


roe, a post-graduate course in natural history was inaugurated by 
the detailing of six midshipmen to duty at the National Museum 
as assistants to Professor Baird, by whom they were assigned to 
the care of the different curators. The suggestion of Professor 
Munroe was made operative through the earnest efforts of Rear 
Admiral C. R. P. Rodgers and the active cooperation of Commodore 
John Walker, and it met with the hearty approval of the Hon. See- 
retary of the Navy. Although at first Professor Baird feared that 
the plan might fail, owing to the detailing of unsuitable men, still 
he was willing to give it a trial and permit them to come. It is 
a pleasure to say that now, after some months’ trial, the midship- 
men ordered have pursued their studies with such diligence and 
application, and have performed the duties assigned them so in- 
telligently and faithfully, that the course meets with his entire 
approval. Professor Munroe calls attention to the fact that it is 
not intended, and, in fact, it is quite impossible in the time as- 
signed, to make scientific experts, yet it is hoped to make broader 
men, and, consequently, better officers of these midshipmen, while 
they are still employed in rendering services of great usefulness 
to the Government, at a time when they can best be spared from 
their regular duties. It is believed, too, that in the time assigned 
they may gain enough acquaintance with the subject to enable - 
them to observe and record the natural phenomena with which 
they may meet while in the regular pursuit of their profession. 

— Dr. C. A. White, palzontologist of the Smithsonian Institu- 
tion, left July sst for Glendire, Montana, on the Northern Pacific R. 
R., to spend three months in paleontological research. Professor 
Cope is ex route for Oregon on a similar errand. Mr. S. H. 
Scudder spent the month of June in Colorado, collecting fossil 


694 Scientific News. [ August, 


insects at Florissante in order to perfect his forthcoming work on 
fossil insects for one of Professor Hayden’s final reports. Professor 
E. S. Morse is now in Japan, ez route for China, India and Europe, 
to return the coming winter, Professor R. E. Call is making an 
extended collecting trip in the Southern States for our rarer mol- 
lusks; when last heard from he was at Rome, Ga. Mr. W. A, 
Stearns has chartered a vessel and takes a party to the Labrador 
coast for scientific observations. 

— Nature has been publishing a series of articles by different 
writers, the first, on Darwin as a geologist, by Professor A. Gei- 
kie; others on his zoological and psychological works, by Mr. 
Romanes, while his contributions to botany will be discussed by 
Mr. Thistleton Dyer. A biography of the great naturalist is to 
be prepared by his son, Mr. Francis Darwin, who desires the loan 
of his letters, to be copied and returned. A Darwin fund also is 
to be raised, the proceeds of which will be devoted to the ad- 
vancement of biological science. 

— The tenth annual report of the Zoological Society of 
Philadelphia, shows that this young society is in a flourishing 
condition. 34,949 more people visited the garden the past year 
than the preceding; the number of members is 815, and the gate 
receipts for the year was $243,427. The menagerie contains 297 
mammals, 343 birds, and 37 reptiles and batrachians. A bathing 
pond for the elephants, and an aviary are among the new improve- 
ments. The number of animals which breed in confinement is 
increasing. 

— George W. Hawes, curator of mineralogy, etc., of the Na- 
tional Museum in Washington, died at Colorado Springs in June 
last, in the 33d year of his age. Dr. Hawes was born in Marion, 
Ind., of New England parentage, and was educated at Yale Col- 
lege, also studying abroad and receiving the degree of doctor in 
philosophy from the University at Bonn. He was among the 
most enthusiastic of our lithological students, and his untimely 
death will be a severe loss to American science. 

— Measurements of the winter movement of a large glacier in 
North Greenland (the Fjord of Jacobshavn), have been recently 
made by Herr Hammer, and the summer observations of Herr 
Helland on the same glacier in 1875 can be compared with them. 
The velocity is much the same, apparently, in summer and in 
winter; about fifty feet in twenty-four hours may be taken to 
represent the rate in the middle of the glacier, where it is 
greatest. 

— Ata meeting of the Appalachian Mountain Club, held June 
14, 1882, in Boston, a paper by Mr. John Tatlock, Jr., of Williams- 
town, entitled ‘‘ Variation of barometric measurements of altitude 
with the season,” and one by Professor J. W. Chickering, of 
Washington, entitled “ Roan mountain notes,” were read. 


1882. ] Proceedings of Scientific Socteites. 695 


— A society for the “ Advancement of Literature and Science 
in the Dominion of Canada,” has been instituted in Canada under 
the auspices of the Marquis of Lorne. The assembly of scien- 
tists at Ottawa, May 25, 26 and 27, included the most notable 
men of science in the British Provinces. Among the foundation 
members present were Professor L. W. Bailey and Mr. Matthews, 
of New Brunswick. Dr. J. W. Dawson is the president. 

— A large lacustrine canoe, in excellent condition, has been 
found near Bex, 4000 feet above the sea-level, and nearly 3000 
feet above the valley of the Rhone. No lacustrine relics, says 
Nature, have ever before been met with in Switzerland at such an 
elevation. 

— The fifty-second annual meeting of the British Association 
for the Advancement of Science, will be held in Southampton, 
August 23d. The president-elect is C. W. Siemens. 

— The eleventh meeting of the French Association will occur 
at Rochelle, beginning August 24th, 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


AMERICAN PHILOSOPHICAL Society, Jan. 6, 1882.—The death 
of Dr. Isaac Israel Hayes, the well-known explorer, on Dec 17, 
1881, was announced. 

Feb. 3.—A paper upon the “Inclination of the apparent to the 
true Horizon, and the errors arising thereof in the Transit, Alti- 
tude, and Azimuth Observations,” by Professor J. Hagen, was 
submitted for the proceedings. 

Feb. 17.—Dr. Britton exhibited some peats and lignites of Ar- 
kansas, also some anthracites and bituminous coals from the same 
State, showing the progress of the formation of coals. 

March 3.—-Professor Cope read a paper entitled “On the Struc- 
ture ofsome Eocene Carniverous Mammals,” illustrating his sub- 
ject by the exhibition of various fossil remains. 

"March 17.—Professor Sadtler read a paper by Professor Edgar 
F. Smith and Mr. Thomas, on corundum and wavellite from 
localities before unknown to mineralogists, about six to eight 
miles from Allentown. 

Mr. Phillips made a communication in reference to the new 
Dictionary of the English language, now preparing under the 
auspices of the Philological Society. 

THE PHILADEDPHIA ACADEMY OF NATURAL SCIENCES, Feb. 21. 
—The deaths of Dr. J. W. Draper and Theo. Schwann, corre- 
sponding members, and of Dr. Bridges, were announced. 

Feb. 28.—Dr. Leidy exhibited a beautiful collection of tourma- 
line crystals, and a variety of asbestos, known as “ mountain 
leather,” from the Hot Springs of Arkansas. This latter mineral 
contained at times flattened quartz crystals, and he asked if the 
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asbestos could be supposed to influence the crystallization of the 
quartz. 

Dr. Koening stated his belief that the coloring matter of tour- 
maline is entirely organic, and Dr. Leidy confirmed the belief 
from his experience of its destruction by heat. 

Professor Heilprin remarked upon the erosion of their western 
banks by streams flowing from the poles to the equator, and of 
their eastern banks by streams flowing in the reverse direction, 
This was caused by the earth’s rotation, but he suggested that 
for the same reason streams flowing from east to west ought to 
have a slower motion than those moving from west to east. 

Dr. Parker recorded an anomaly in the common extensor ten- 
don of the fore-limbs of a porcupine. The middle digit was un- 
supplied, the tendinous slip belonging to it being sent to the fourth 
digit, which was thus furnished with two slips. 

“March 7.—Mr. Meehan spoke of the difference in time between 
the ripening of the male-and female flowers of the silver maple. 
Most of the male flowers on weak shoots open a week or two 
earlier than the female, leaving the work of fertilization to be per- 
formed by the few male flowers which, being on stronger 
branches, expanded the same time with the female. 

Dr. Leidy called attention to the occurrence of Balanoglossus 
at Atlantic City. He believed this worm to be near to the 
Nemerteans. He also praised the excellence of soup made from 
Solen ensis. Dr. Leidy also stated that he had found Sco/tthus in 
pebbles of Potsdam sandstone from near Philadelphia. 

Professor Lewis exhibited a large pebble showing glacial 
grooves. 

March 16.—Dr. Horn spoke of the impalement of grasshoppers 
upon the echinocacti in Arizona by the action of shrikes or 
butcher-birds. 

Mr. Ryder stated that the green color of oysters was not due 
to salts of copper, but probably to chlorophyll, so that green oys- 
ters were perfectly fit for food, as he had proved himself. 

The president stated that enough copper to color an oyster 
would certainly kill it. The green color might be the zoospores 
of Ulva latissima., 

Professor Heilprin drew attention to the occurrence of an am- 
monite 2% sid in pieces of rock from the Tejon group of Califor- 
nia. -As all the other fossils in this group were Tertiary, the 
existence of a tertiary ammonite was thus proved. 


Boston Society oF Natura History. General Meeting, May 
17.—Mr. T. T. Bouvé made some remarks on gems and on the 
story told by certain sands; Professor H. W. Haynes gave some 
new evidence of cannibalism among the Indians of New England, 
from the island of Mt. Desert, Maine; the president described 
another strange type of Carboniferous Myriapods; and Mr. S. 
Garman said a few words on the dormant period of sharks. 
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